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(54) AIR BAG DEVICE FOR KNEE PROTECTION 

(57) A knee protecting airbag device (M1 ), wherein 
an airbag (26) covers the substantial lower surface (9a) 
of a column cover (9) protaided to a driver side. There- 
fore, the airbag is minimized in the capacity without de- 
teriorating the protection of the knee of the driver. As a 
result, It is possible to shorten the time period required 
for the airbag to complete the expansion and inflation. 
The airbag has a generally plate shape capable of cov- 
ering at least the lower surface of the column cover 
when it completes the inflation. Even if the knee of the 
driver comes close to the column cover when the driver 
depresses a brake pedal or the like, the airbag being 
expanded and inflated is smoothly an^anged in a narrow 
space between the knee of the driver and the column 
cover lower surface without interfering with the knee of 
the driver. With the knee protecting airbag device ac- 
cording to the present invention, therefore, the alrtag Is 
rapidly expanded and inflated in the narrow space be- 
tween the column cover and the knee of the driver there- 
by to protect the knee of the driver properly. 
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Description 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to a knee pro- 
tecting airbag device In which an airbag to be expanded 
and Inflated with an inflating gas let in protects the knee 
of a driver 

2. DESCRIPTION OF RELATED ART 

[0002] In the prior art, the device for protecting the 
knee of a driver is known in Japanese Patent Laid-Open 
No. 6-32195, EP Publication No. 06841 67A1, EP Pub- 
lication No. 081 8360A1 and so on. In the prior art, more 
specifically, there is a device which has a pad near a 
column cover below a steering wheel to protrude to hold 
the knee of the driver when activated. There is another 
device which has an airbag to expand and inflate to pro- 
tect the knee of the driver when activated. 
[0003] However, the knee protecting devices of the 
prior art have a room for further improvement in the 
proper protection of the knee of the driver although the 
activated pad or airbag covers a wide area. 
[0004] More specifically, there are partially arranged 
hard parts such as a key cylinder, a parking brake re- 
lease lever or a telescopic mechanism control lever 
around the knee of the driver. In the devices of the prior 
art, however, a pad or an airbag is arranged for evenly 
covering not only those hard portions but also non-hard 
portions apart from the hard portions. 
[0005] On the other hand, when the device acts, the 
driver mostly depresses a brake pedal. In this case, the 
space between the column cover and the knee of the 
driver is narrow. Therefore, it may be difficult to arrange 
a pad or an airbag smoothly between the column cover 
and the knee of the driver. Thus, there is a room for Im- 
provement in the proper protection of the knee of the 
driver from this viewpoint as well. 

SUMMARY OF THE INVENTION 

[0006] The present invention contemplates to solve 
the above-specified problems and has an object to pro- 
vide a knee protecting airbag device capable of protect- 
ing the knee of a driver properly 
[0007] In a first knee protecting airbag device accord- 
ing to the present invention, an airbag for protecting the 
knee of the driver is folded and housed below the steer- 
ing column. This airbag takes such a generally plate 
shape when having completed the expansion and infla- 
tion as can cover only the substantial lower surface of 
a column cover covering a steering column. 
[0008] In the first knee protecting airbag device ac- 
cording to the present invention, the airbag is construct- 
ed to cover only the substantial lower surface of the col- 
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umn cover protruded to the driver's side. Therefore, the 
alrtDag can minimize its capacity without deteriorating 
the protection performance of the knee of the driver. As 
a result, it Is possible to shorten the time period till the 
5 expansion and inflation are completed. 

[0009] On the other hand, the airbag has a generally 
plate shape capable of covering only the lower surface 
of the column cover when it completes the inflation. 
Therefore, even if the knee of the driver comes close to 
10 the column cover when the driver depresses a brake 
pedal or the like, the airbag being expanded and inflated 
is smoothly arranged in a narrow space between the 
knee of the driver and the column cover lower surface 
without interfering with the knee of the driver. 
15 [0010] With the first knee protecting airbag device ac- 
cording to the present invention, therefore, the airbag is 
rapidly expanded and inflated in the narrow space be- 
tween the column cover and the knee of the driver, 
thereby to protect the knee of the driver properly. 
[0011] In the first knee protecting airbag device ac- 
cording to the present invention, moreover, minimum 
capacity of the airbag helps downsize the airi^ag device 
including the inflator for feeding the inflating gas to the 
airisag. As a result, the airisag device is easily mounted 
on the vehicle without interfering with the surrounding 
parts even if it is housed either within the lower portion 
of the column cover or within the lower panel of the in- 
strument panel below the column cover, 
[001 2] In the first knee protecting airisag device of the 
present invention, when a hard portion is to be fomried 
on the lower surface of the column cover, the airi^ag is 
desirably constructed to cover the hard portion when 
completing the expansion and inflation. In this construc- 
tion, the airisag having completed the expansion and in- 
flation covers the hard portion in the column cover. 
Therefore, the knee of the driver is restrained by the air- 
bag, instead of interfering with the hard portion, so that 
the knee is properly protected. 
[0013] The aforementioned hard portion is formed of 
a key cylinder and so on arranged on the column cover 
side face. 

[0014] in the aforementioned airbag, it is desired that 
the portion for covering the hard portion is set thicker 
than the remaining general portion. In this construction, 
it is not that the airbag is thickened as a whole. Instead, 
the airbag is constructed so that only the portion for cov- 
ering the hard portion is made thicker than the remaining 
general portion. In other words, the remaining general 
portion can be made as thin as possible. Therefore, the 
airiDag can be as small and compact as possible when 
it completes the inflation , thereby to shorten the time pe- 
riod from the action start to the completion of the expan- 
sion and inflation. Moreover, the airbag also takes a 
compact shape when housed. Naturally, the capacity of 
the airi^ag can be minimized so that it can be easily ar- 
ranged, when expanded and inflated, in the narrow 
space between the column cover and the knee. 
[0015] On the other hand, in the first knee protecting 
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airbag device, it is desired that the thickness of the air- 
bag Is set by connecting the peripheral wails, as op- 
posed in the thickness direction to each other, partially. 
With this construction, the airbag being expanded and 
inflated is easily formed into a plate shape by connecting 
the peripheral walls partially to each other. In this con- 
struction, moreover, the portions having different thick- 
ness can be easily fonried in the airbag, and the thick 
portions of the airbag can be easily positioned. 
[0016] When these peripheral walls are to beconnect- 
ed, moreover, the airbag to be expanded and Inflated 
can be formed more easily Into a plate shape if a plurality 
of connection portions are arranged In the airbag. 
[0017] In a second knee protecting airbag device ac- 
cording to the present invention, an airbag capable of 
protecting the knee of a driver takes a generally plate 
shape when having completed the expansion and Infla- 
tion . The airbag is constructed to cover the lower surface 
of a column cover and at least a hard portion In the vi- 
cinity of the column cover. 

[0018] In this second knee protecting airbag device, 
the airbag covers the column cover lower surface includ- 
ing the vicinity of the column cover over a wide range. 
Therefore, the airbag widens the protection range to 
protect the knee of the driver effectively. Moreover, since 
the airbag having completed the expansion and inflation 
covers the hard portion near the column cover, the air- 
bag restrains the knee of the driver, which would other- 
wise interfere with the hard portion, so that the airbag 
protects the knee of the driver properly. Naturally, the 
airbag has a generally plate shape when It completes 
the Inflation. Even if the knee of the driver comes close 
to the column cover when the driver depresses a brake 
pedal or the like, the airbag being expanded and inflated 
is smoothly arranged In the narrow space between the 
knee of the driver and the column cover lower surface. 
[0019] The aforementioned hard portion can be ex- 
emplified by an arrangement portion for a key cylinder. 
[0020] In the second knee protecting airbag device, 
too, the airbag Is desirably constructed to make the por- 
tion for covering the hard portion thicker than the re- 
maining general portion. In this construction, the airbag 
is not thickened as a whole but Is made thicker only at 
the portion for covering the hard portion than the remain- 
ing general portion. Accordingly, the remaining general 
portion can be made as thin as possible. Therefore, the 
airbag protects the knee of the driver efficiently from the 
hard portion. Moreover, the airbag can make the capac- 
ity as smalt and compact as possible when it completes 
the inflation and can shorten the time period from the 
action start to the completion of the expansion and in- 
flation. Moreover, the airbag also makes its shape com- 
pact when housed. Naturally, this construction minimiz- 
es the capacity of the airbag so that the expanded and 
inflated airbag is easily arranged in the narrow space 
between the column cover and the knee. 
[0021] In the second knee protecting airbag device, 
too, the thk;kness of the airbag Is desirably set by con- 



necting the peripheral walls, as opposed in the thickness 
direction to each other, partially. With this construction, 
the airbag being expanded and inflated is easily fomned 
Into a plate shape by connecting the peripheral walls 

5 partially to each other. Moreover, it is easy to form por- 
tions of different thickness in the airbag, and to position 
the thickened portions in the airbag. 
[0022] When these peripheral walls are to be connect- 
ed to each other, the airbag to be expanded and Inflated 

10 is formed more easily in its entirety into a plate shape If 
a plurality of connection portions are arranged in the air- 
bag. 

[0023] In athird knee protecting airbag devtee accord- 
ing to the invention, an airbag capable of protecting the 

15 knee of a driver is fomned into such a shape when having 
completed the expansion and inflation as covers at least 
the lower surface of a column cover covering a steering 
column. Moreover, the airbag is constructed to set the 
portion for covering a hard area thicker than the remain- 

20 ing general portion. 

[0024] In this third knee protecting airbag device, the 
alriDag having completed the expansion and inflation 
covers not only the lower surface of the column cover 
but also the hard area with the portions which have been 

25 set to have a larger thickness. Therefore, the knee of 
the driver, which would otherwise interfere with the hard 
area, is restrained, by the thick portions of the alriaag 
having high cushioning actions so that it can be property 
protected by the airbag. Since the airisag covers at least 

30 the lower side of the column cover protruded to the driv- 
er's side, It naturally protects the knee of the driver as 
well from the column cover. 

[0025] Moreover, the airbag is not thickened as a 
whole, but is made thicker only at the portion for cover- 

35 ing the hard area than the remaining general portion. 
Therefore, the airbag can be as small and compact as 
possible when it completes the Inflation, thereby to 
shorten the time period from the action start to the com- 
pletion of the expansion and inflation. Moreover, the alr- 

40 bag also takes a compact shape when housed. In this 
construction, since the capacity of the airbag can natu- 
rally be minimized, It Is easily arranged, when expanded 
and inflated, In the narrow space between the column 
cover and the knee. 

45 [0026] The aforementioned hard area is exemplified 
by the arranging portion for a key cylinder on or near the 
column cover. 

[0027] The third knee protecting airbag device is de- 
sirably formed into a generally plate shape, and the 

so thickness size of the airi^ag is desirably set by connect- 
ing the peripheral walls, as opposed in the thickness di- 
rection to each other, partially. In this construction, the 
airbag is formed into a generally plate shape when it 
completes the Inflation. Even if the knee of the driver 

55 comes close to the column cover when the driver de- 
presses the brake pedal, therefore, the airbag being ex- 
panded and Inflated is smoothly arranged in the narrow 
space between the knee of the driver and the column 
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cover lower surface. Moreover, the plate shape of the 
alrbag Is also easily formed by connecting the peripheral 
walls partially to each other. By these partial connec- 
tions of the peripheral walls, moreover, the portions of 
different thickness sizes can be easily fonmed In the air- 
bag, and ft is easy to position the thiclcened portions of 
the airbag. 

[0028] In case the peripheral waits are connected to 
each other, the alrbag to be expanded and inflated is 
formed more easily In its entirety Into the plate shape if 
a plurality of connection portions are an-anged in the alr- 
bag. 

[0029] Moreover, the following construction Is desired 
when the peripheral walls are fonned of the column cov- 
er side wall portion and the driver's side wall portion op- 
posed to each other, and these opposed column cover 
side wall portion and driver side wall portion are con- 
nected by means of band-shaped tethers. Specifically, 
the tether connects the column cover side wall portion 
and the driver side wall portion by arranging the Joint 
portion to the driver side wall portion, at a position which 
is more distant from the portion covering the hard area 
than such a position on the driver's side wall as opposed 
from the joint portion of the tether to the column cover 
side wall portion, In thethiclcness direction of the airbag. 
In this construction at the inflated portion covering the 
hard area, the driver side wail portion is more easily In- 
flated than the column cover side wall portion. As a re- 
sult, even if the tether is arranged in the vicinity of the 
portion for covering the hard area, this hard-area-cov- 
ering portion can be easily enlarged in the capacity and 
be thickened. 

[0030] Moreover, It is desired that the hard-area-cov- 
ering portion is arranged closer to the downstream side 
of the inflating gas than the general portion. With this 
construction, the flow of the inflating gas to the hard- 
area-covering portion is low in the course of the expan- 
sion and inflation although the hard area covering por- 
tion is to become thicker than the general portion at the 
completion of the inflation. Therefore, the hard-area- 
covering portion is smoothly arranged before the com- 
pletion of the expansion and Inflation between the knee 
of the driver and the hard area and is Inflated. 
[0031] in a fourth knee protecting airbag device ac- 
cording to the present Invention, an airbag for protecting 
the knee of a driver Is folded and housed on the lower 
side of a steering column, and expands to spread over 
at least the lower surface of the column cover covering 
the steering column, at the expanding and Inflating time. 
The airi3ag Is constructed to include: an upper portion 
to be expanded upward from the housed portion of the 
airbag; and a tower portion to be expanded downward 
from the housed portion of the airbag. 
[0032] In the fourth knee protecting airbag device ac- 
cording to the present Invention, the upper portion in the 
airbag covers the portion from the upper portion of the 
knee of the driver to the vicinity of the thigh, and the 
lower portion in the alrbag covers the portion from the 
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lower portion of the knee of the driver to the vicinity of 
the leg. Therefore, the airbag expanded and inflated 
protects the knee of the driver properly over a wide 
range. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

Fig. 1 is a sectional view showing a knee protecting 
airiDag device of a first embodiment of the present 
invention in use. 

Fig. 2 is a front elevation of the vicinity of a column 

cover of the first embodiment. 

Fig. 3 is a diagram showing the airbag of the first 

embodiment being expanded and Inflated. 

Fig. 4 is a sectional view of a portion IV - IV of Fig. 3. 

Fig. 5 is a sectional view of a portion V - V of Fig. 3. 

Fig. 6 is a top plan view of the airbag used in the 

first embodiment. 

Fig. 7 is a sectional view of a portion VII - VII of Fig. 
6. 

Fig. 8 is a sectional view showing a modification of 
the airbag. 

Fig. 9 Is a top plan view showing another modifica- 
tion of the alrbag. 

Fig. 1 0 is a perspective view showing still another 
modification of the airbag. 
Fig. 11 presents diagrams showing manufacturing 
steps of still another modification of the alrbag. 
Fig. 12 is a sectional view of a portion Xtl - XII of 
Fig. 11. 

Fig. 1 3 is a top plan view showing still another mod- 
ification of the airbag. 

Fig. 14 is a sectional view of a portion XIV - XIV of 

Fig. 13. 

Fig. 1 5 is a top plan view showing still another mod- 
ification of the airbag. 

Fig. 1 6 presents sectional views of a portion XVI - 
XVI of Fig. 15. 

Fig, 1 7 presents sectional views showing still anoth- 
er modification of the airbag. 
Fig. 18 is a perspective view showing still another 
modification of the airbag. 
Fig. 1 9 is a sectional view showing an airbag device 
of a second embodiment In use. 
Fig. 20 is a front elevation of the vicinity of a column 
cover of the second embodiment. 
Fig. 21 is a diagram showing an airbag of the sec- 
ond embodiment being expanded and inflated. 
Fig. 22 is a sectional view showing a modification 
of the airbag device of the second embodiment. 
Fig. 23 Is a sectional view showing an airtDag device 
of a third embodiment in use. 
Fig. 24 is a front elevation of the vicinity of a column 
cover of the third embodiment. 
Fig. 25 is a sectional view showing a knee protect- 
ing airbag device of a fourth embodiment in use, as 
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taken from the lefthand side of a steering column. 
Fig. 26 is a sectional view showing the fourth em- 
bodiment In use, as taken from the righthand side 
of the steering column. 

Fig. 27 is a front elevation of the vicinity of a column 5 
cover of the fourth embodiment. 
Fig. 28 Is a schematic section showing the airbag 
of the fourth embodiment having completed the ex- 
pansion and inflation and corresponds to a portion 
XXVIII - XXVIII of Fig. 25. 10 
Fig. 29 is a top plan view of an airbag used in the 
fourth embodiment. 

Fig. 30 is a sectional view of a portion XXX - XXX 
of Fig. 29. 

Fig. 31 is a sectional view of a portion XXXI - XXXI >5 

of Fig. 29. 

Fig. 32 is a sectional view showing an airbag device 
of a fifth embodiment in use. 
Fig. 33 is a front elevation of the vicinity of a column 
cover of the fifth embodiment, 20 
Fig. 34 is a schematic section showing the airbag 
of the fifth embodiment having completed the ex- 
pansion and inflation and corresponds to a portion 
XXXIV - XXXIV of Fig. 32. 

Fig. 35 is a sectional view showing an airbag device 25 

of a sixth embodiment In use. 

Fig. 36 is a front elevation of the vicinity of a column 

cover of the sixth embodiment. 

Fig. 37 is a top plan view of an airbag used in the 

sixth embodiment. 30 

Fig. 38 is a sectional view of a portion XXXVIII - 

XXXVIII of Fig. 37. 

Fig. 39 presents schematic diagrams showing how 
to fold the airbag of the sixth embodiment. 
Fig. 40 is a schematic diagram showing the airbag 35 
of the sixth embodiment having completed the in- 
flation. 

Fig. 41 is a sectional view showing an airbag device 

of a seventh embodiment in use. 

Fig. 42 is a front elevation of the vicinity of a column 40 

cover of the seventh embodiment. 

Fig. 43 is a sectional view showing an airbag device 

of an eighth embodiment in use. 

Fig. 44 is an enlarged sectional view of the airbag 

device of the eighth embodiment. 45 

Fig. 45 Is a front elevation of the vicinity of a column 

cover of the eighth embodiment. 

Fig. 46 is a top plan view of an airbag used in the 

eighth embodiment. 

Fig. 47 is a sectional view of a portion XXXXVil - 50 
XXXXVII of Fig. 46. 

Fig. 48 presents schematic diagrams showing how 
to fold the airbag of the eighth embodiment. 
Fig. 49 presents diagrams for explaining the airbag 
of the eighth embodiment being expanded and in- ss 

flated. 

Fig. 50 presents diagrams for explaining the airbag 
of the eighth embodiment being expanded and in- 



flated and shows the state after Fig. 49. 
Fig. 51 is a schematic diagram showing the airbag 
of the eighth embodiment having completed the in- 
flation. 

Fig. 52 is a sectional view showing a modification 

of the eighth embodiment. 

Fig. 53 is a top plan view showing a modification of 

the airbag of the eighth embodiment. 

Fig. 54 is a sectional view showing a portion 

XXXXXIV - XXXXXIV of Fig. 53. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] The embodiments of the present invention will 
be described with reference to the accompanying draw- 
ings. Here, the present invention should not be limited 
to the embodiments disclosed herewith. Ail the modifi- 
cations within the requirements of the claims and the 
equivalents with respect to the requirements of the 
claims should be Included in the scope of the claims. 
[0035] A knee protecting airbag device M1 of a first 
embodiment is arranged at the lower side of the column 
cover 9 and on the side of the lower surface 9a of a col- 
umn cover 9 and is constructed, as shown in Figs. 1 and 
2, to Include an airbag 26, an Inflator 21 and a case 19. 
The airbag 26 is folded up and housed beiow a steering 
column 3. The inflator 21 feeds an inflating gas to the 
airbag 26. The case 19 houses the airbag 26 and the 
inflator 21. 

[0036] The column cover 9 Is made of a synthetic res- 
in into a shape of a generally square cylinder, and covers 
the steering column 3 below a steering wheel 1 . The col- 
umn cover 9 is arranged along the axial direction of the 
steering column 3. Specifically, the column cover 9 is 
arranged at such a backward rising inclination as to 
have the vehicle's front side at a lower position and the 
vehicle's rear side at a higher position. Moreover, the 
lower surface 9a of the column cover 9 is formed gen- 
erally in a rectangular shape and is curved to rise back- 
ward in the longitudinal direction of the vehicle. 
[0037] The steering column 3 is provided as its acces- 
sories with: a key cylinder 7a for locking the steering of 
the steering wheel 1 ; a tilt mechanism control unit (or a 
control lever) 7c; and a telescopic mechanism control 
unit (or a control lever) 7d. These parts 7a, 7c and 7d 
are exposed on or protruded from the column cover 9 
to fomn a hard unit 7 in the column cover 9. The key 
cylinder 7a is especially hard because it is fomied of a 
metal block. Moreover, the key cylinder 7a is arranged 
on the righthand side face of the column cover 9, and a 
cover portion 9c is protruded In a generally halved frus- 
to-conlcal shape from the column cover 9 to cover the 
key cylinder 7a. The tilt mechanism control lever 7c is 
arranged on the lefthand side face of the column cover 
9; and the telescopic mechanism control lever 7d is so 
arranged as is protruded from a through hole 9b on the 
left edge side of the column cover lower surface 9a. 
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[0038] The steering column 3 is constructed to in- 
clude: a main shaft 4 connected to the steering wheel 
1; and a column tube 5 covering the main shaft 4. Be- 
tween the main shaft 4 and the column tube 5, there are 
arranged the tilt mechanism, the telescopic mechanism 
and so on, although not shown. The tilt mechanism ad- 
justs the angle of a ring plane P of the steering wheel 1 . 
The telescopic mechanism moves and fixes the steering 
wheel 1 in the axial direction of the shaft 4. 
[0039] The case 1 9 Is made of a sheet metal and is 
constructed to include a peripheral wall portion 1 9a of a 
generally rectangular cylinder shape, and a bottom wall 
portion 19b having a generally rectangular shape and 
closing the bottom of the peripheral wall portion 19a. 
The case 1 9 is connected and fixed to an Immovable 
portion of the column tube 5 of the steering column 3 by 
means of a bracket 6. In the case 19 on the vehicular 
rear side, there is arranged an opening 1 9c which is de- 
fined by the peripheral wall portion 19a. Moreover, the 
case 19 Is an^anged with Its peripheral wall portion 19a 
being axially directed along the column cover lower sur- 
face 9a (or along the axial direction of the steering col- 
umn 3). This an-angement is made so that the airbag 26 
housed in the case 1 9 may be easily protruded along 
the lower surface 9a of the column cover 9. 
[0040] The inflator 21 is constructed, as shown in 
Figs. 1 and 6, to include a body 22 and two bracket por- 
tions 23. The body 22 Is of a cylinder type, constructed 
to discharge the inflating gas in response to an electric 
signal. The body 22 is provided with gas discharge ports 
22a (as referred to Fig. 6) for discharging the inflating 
gas therefrom. In the case of the embodiment, the infla- 
tor 21 is activated in response to an electric signal com- 
ing from a predetermined control unit. When this inflator 
21 acts, a not-shown airbag devtee mounted on the 
steering wheel 1 also acts simultaneously with the Infla- 
tor 21 In response to an electric signal coming from a 
predetemiined control unit. The bracket portions 23 are 
provided with retaining rings 23a and bolts 23b. The re- 
taining rings 23a are made of a sheet metal and plasti- 
cally defonrtable to shrink radially thereby to clamp the 
body 22. The bolts 23b are protruded from the retaining 
rings 23a. The inflator 21 is enveloped in the airbag 26 
by assembling the bracket portions 23 with the body 22. 
Moreover, the inflator 21 Is fastened to the bracket 6 by 
Inserting the bolts 23b protruded from the airbag 26 Into 
the case 1 9 and by using nuts 24. As a result, the inflator 
21 is mounted and fixed together with the airiDag 26 and 
the case 19 on the bracket 6. 
[0041] Moreover, the airiaag 26 thus folded and 
housed in the case 1 9 is housed within a lower panel 13 
on the lower side of an instrument panel (or dashboard) 
11. This dashboard 11 covers the column cover 9. On 
the lower panel 13 on the side of the column cover lower 
surface 9a, there is arranged a peripheral edge portion 
14 having a generally hah/ed square cylinder shape. 
The peripheral edge portion 1 4 Is spaced at a clearance 
S from the peripheral edge of the column cover lower 



surface 9a. In the peripheral edge portion 14 on the ve- 
hicular front side, there is arranged a door portion 16 of 
a planar shape. The door portion 1 6 covers the rear side 
of the airbag 26 folded and housed, I.e., the opening 1 9c 

5 In the case peripheral wall portion 1 9a on the vehicular 
rear side. In the boundary portion between the lower 
edge side of the door portion 1 6 and the lower panel 1 3, 
there Is arranged a hinge portion 17 which is made of 
an integral hinge. 

10 [0042] This door portion 1 6 is so opened when the air- 
bag 26 is expanded and Inflated that its upper edge 1 6a 
is turned on the hinge portion 17 toward the vehicular 
rear side by the push of the airisag 26. in short, the door 
portion 16 is opened downward. Moreover, this door 

15 portion 1 6 Is fomried such that the hinge portion 17 is 
curved along the peripheral edge portion 1 4. Therefore, 
the door portion 16 is opened not fully to the vehicular 
rear side but at a small angle. Thus, the door portion 1 6 
plays a role of a guide plate for guiding the airiDag 26 to 

20 inflate and expand easily along the column cover lower 
surface 9a. Here, the column cover 9 is covered on its 
upper face side with an upper panel 1 2 of the dashboard 
11. 

[0043] The airbag 26 is formed of a flexible woven fab- 

25 ric of polyester, polyamlde or the like. The airbag 26 
takes such a generally rectangular plate shape when it 
completes the expansion and inflation as to cover only 
the side of the substantial lower surface 9a of the column 
cover 9. In the case of the embodiment, the airbag 26 

30 has a peripheral wall constructed, as shown In Figs. 6 
and 7, to include an upper side cloth 27 on the upper 
face side and a lower side cloth 28 on the lower face 
side, and these cloths 27 and 28 are opposed in the 
thickness direction to each other. Here, the upper side 

35 cloth 27 fomns the wall portion 27 on the side of the col- 
umn cover 9, and the lower side cloth 28 fomris the wall 
portion 28 on the side of the driver 
[0044] At the rear end portion of a right edge 26d of 
the airbag 26 having completed the inflation, there is ar- 

40 ranged a cover portion 26e. This cover portion 26e cov- 
ers the portion 9c of the key cylinder 7a as the hard por- 
tion 7 on the side of the column cover lower surface 9a. 
Th e cover portion 26e of the embodiment is constructed, 
as shown In Figs. 4 and 5, to cover, when expanded and 

45 inflated, not only the lower surface 9a and the right side 
face of the cover portion 9c of the column cover 9 but 
also the side of a rearface 7b of the key cylinder 7a (as 
referred to Fig. 2). The airtaag 26 is further provided with 
a body portion 26g for covering the vicinity of the center 

50 of the column cover lower surface 9a including the lower 
portion of the telescopic control lever 7d when the airbag 
26 is expanded and inflated. The airbag 26 is further pro- 
vided on the left edge side with a cover portion 26f which 
is not so large as the cover portion 26e. The cover por- 

55 tion 26f covers the lower portion of the side of the tilt 
mechanism control lever 7c. This tilt mechanism control 
lever 7c is arranged at such a position as is symmetric 
to the key cylinder portion 9c with respect to the steering 
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column 3. 

[0045] In the airbag 26, as shown in Figs. 6 and 7, 
there are arranged a plurality of (or two In the embodi- 
ment) tethers 29 which act as connection means for con- 
necting the column cover side wail portion 27 and the 
driver side wall portion 28 to each other. The tethers 29 
help keep the generally plate shape of the airbag 26 
maldng the thickness t of the airbag 26 substantially con- 
stant. In short, the tethers 29 have a function as thick- 
ness regulating means for the airbag 26. Moreover, the 
longitudinal length LU between the tethers 29 in the vi- 
cinity of the longitudinal center of the column cover side 
wall portion 27 is set shorter than the corresponding lon- 
gitudinal length LD of the lower side cloth 28. With this 
construction, the column cover side wall portion 27 of 
the airbag 26 expanded and inflated easily extends 
closely along the backward rising curved face of the col- 
umn cover lower surface 9a. In the column cover side 
wall portion 27 on the side of the front end (or lower end) 
26b of the airbag 26, there are fomied through holes 
27a. Into these through holes 27a, there are Inserted the 
individual bolts 23b of the inflator 21 . 
[0046] Here will be described how to mount the airbag 
device Ml on the vehicle. First of all, the airbag 26 is 
folded up while having the inflator 21 packaged therein. 
Here, the individual bolts 23b of the inflator 21 are pro- 
truded from the through holes 27a. Not-shown action 
signal inputting ieadwires extending from the inflator 
body 22 are led out from predetermined not-shown 
through holes of the airbag 26. 
[0047] Moreover, the airbag 26 is wrapped, after fold- 
ed up, with not-shown breakable wrapping film, and the 
individual bolts 23b are protmded out from the case 1 9 
through the wrapping film. Then, the individual bolts 23b 
thus protmded are assembled with not-shown spring 
nuts of a thin metal, and the folded airtag 26 and the 
inflator 21 are housed in the case 19. Thus, there is 
fomried an airbag assembly SA. 
[0048] Here, the folding of the airbag 26 is started 
from the state in which the column cover side wall por- 
tion 27 and the driver side wall portion 28 are overlapped 
and expanded flat. Both left and right edges 26c and 
26d are folded back to the center on the side of the col- 
umn cover side wall portion 27. Then, the airbag 26 is 
folded, as shown in Fig. 1 , to roll up the side of its rear 
end (or upper end) 26a to the upper face side or the 
column cover side wall portion 27. With this folding, even 
if the airbag 26 comes into contact with the upper face 
side of the knee of the driver when expanded and inflat- 
ed, it is easily unrolled to expand and Inflate the side of 
its rear end 26a along the column cover lower surface 
9a. Moreover, when the folded portion in the rolled state 
is unfolded by Introducing the inflating gas, the folded 
portion is not only unfolded but also unrolled. Specifical- 
ly, the unfolded portion is pulled to the rolled side of the 
column cover side wall portion 27, not to the side of the 
driver side wail portion 28 by the inertia! force of the turn- 
ing unfolded portion. In this state, the folded portion is 



unfolded. Therefore, the rolled portion is unfolded in a 
curving manner, when unfolded, to the side of the col- 
umn cover side wall portion 27. As a result, the folded 
portion is expanded and inflated smoothly along the col- 
5 umn cover lower surface 9a. 

[0049] Without considering this point, the airtDag 26 
can also be so folded up that the side of its rear end 26a 
is roiled to the lower face side or the side of the driver 
side wall portion 28. Alternatively, the airbag 26 may al- 
to so be folded up in such a cactus shape that the side of 
its rear end 26a is sequentially inserted into the airbag 
26 and brought closer to the side of the front end 26b. 
Moreover, the airbag 26 may further be folded up in such 
a bellows shape that the side of the rear end 26a comes 
15 closer to the side of the front end 26b. 

[0050] On the other hand, the not-shown lead wires 
extending from the inflator body 22 are led out from the 
wrapping film and the not-shown through holes of the 
case 19. 

20 [0051] Then, the airbag assembly SA (or the airbag 
device M1) having the airbag 26 and the inflator 21 
housed in the case 1 9 is fixed on the bracket 6 by means 
of the nuts 24. Moreover, the not-shown lead wires are 
connected with the control circuit, and the dashboard 1 1 

25 is mounted on the vehicle. Thus, the airbag device Ml 
can be mounted on the vehicle. 
[0052] If a predetemilned electric signal is inputted to 
the Inflator body 22 after the airbag device Ml was 
mounted on the vehicle, the inflating gas is discharged 

30 from the gas discharge ports 22a. Therefore, the airbag 
26 Is inflated to break the not-shown wrapping film and 
to push and open the door portion 1 6 of the lower panel 
13. Then, the airbag 26 is expanded and inflated while 
rising along the column cover lower surface 9a. The air- 

35 bag 26 has Its rear end 26a arranged near the rear end 
9d of the column cover lower surface 9a after completion 
of the expansion and inflation. 
[0053] In the knee protecting airbag device M1 of the 
first embodiment, the airbag 26 is constructed to cover 

40 the column cover 9 protruded to the driver side exclu- 
sively on the side of substantial lower surface 9a of the 
column cover 9. Therefore, the airtaag 26 can minimize 
its capacity without deteriorating the protection perform- 
ance of the knee of the driver. As a result, the airbag 26 

45 Is able to shorten the time period required for completing 
the expansion and inflation. 

[0054] Moreover, the airbag 26 takes such a generally 
plate shape when completed the inflation as covers only 
the lower surface 9a of the column cover 9. Even if the 

50 knee of the driver is close to the column cover 9 when 
the driver depresses a brake pedal, therefore, the ex- 
panded and inflated airbag 26 is smoothly arranged In 
a narrow space between the knee of the driver and the 
column cover lower surface 9a without interfering with 

55 the knee of the driver. Especially at the expanding and 
Inflating time, the airbag 26 rises along the column cover 
lower surface 9a so that it goes more smoothly into the 
clearance between the knee of the driver and the col- 
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umn cover lower surface. 
[0055] Therefore, In the knee protecting airbag device 
Ml of the first embodiment, the airbag 26 can be rapidiy 
expanded and inflated in the narrow clearance between 
the column cover 9 and the knee of the driver thereby 
to protect the knee of the driver properly. 
[0056] In the airbag device M1 of the first embodi- 
ment, moreover, the capacity of the airbag 26 can be 
minimized so that the airbag device Ml including the in- 
flator21 for feeding the inflating gas to the airbag 26 can 
be made compact. As a result, the airbag device M1 is 
easily mounted on the vehicle without interfering with 
the sun^ounding parts even if rt is housed within the lower 
panel 1 3 of the dashboard 1 1 below the steering column 
3. 

[0057] In the case of the first embodiment, moreover, 
the airbag 26 having completed the expansion and in- 
flation is provided with the cover portion 26e to cover 
the key cylinder 7a In the cover portion 9c on the side 
of the column cover lower surface 9a. Therefore, as 
shown in Fig. 4, the airbag cover portion 26e properly 
protects the knee K of the driver, which would otherwise 
crash with the key cylinder 7a as the hard portion 7 pro- 
truded from the column cover 9 with the cover portion 
9c in between. Especially In the case of the embodi- 
ment, as shown in Figs. 3 and 5, the expanded and in- 
flated cover portion 26e covers the side of the rear face 
7b of the key cylinder 7a, too. Therefore, the cover por- 
tion 26e better prevents the interference between the 
key cylinder 7a as the hard portion 7 made of a metal 
block and the knee K. 

[0058] In the case of the first embodiment, moreover, 
the airbag 26 having completed the expansion and in- 
flation covers not only the key cylinder 7a, but also cov- 
ers the lower face side of the hard portion 7 such as the 
tilt mechanism control lever 7c or the telescopic mech- 
anism control lever 7d arranged at the steering column 
3 by the body portion 26g or the cover portion 26f . There- 
fore, the body portion 26g or the cover portion 26f of the 
airbag 26 properly protects the knee K of the driver 
which would otherwise interfere with those control le- 
vers 7c and 7d. 

[0059] Here, the airbag 26 may be constructed to cov- 
er not only the hard portions 7a, 7c and 7d exposed on 
or protruded from the column cover 9, as in the embod- 
iment, but also the portions under which rigid accesso- 
ries covered completely with the column cover 9 are ar- 
ranged. Specifically, the airbag 26 may be constructed 
to cover not only the hard portion 7 seen from the outside 
but also the hard area having the hard portion arranged 
in the column cover 9. 

[0060] In the airtaag 26 of the first embodiment, on the 
other hand, the tether 29 partially connects the periph- 
eral walls of the airiaag 26 opposed in the thickness di- 
rection, that is, the column cover side wall portion 27 
and the driver side wall portion 28 to each other There- 
fore, the airbag 26 having completed the inflation can 
easily keep the generally plate shape. As a result, the 



airbag 26 is easily arranged in the narrow space be- 
tween the column cover lower surface 9a and the knee 
K of the driver. 

[0061] Moreover, the airbag 26 is provided by a plu- 
5 rality of tethers 29 with a plurality of connection portions 
for connecting the peripheral walls to each other so that 
its entirety can be expanded and inflated more easily 
into the plate shape. 

[0062] Without considering this point, the airbag 26 
10 may naturally be constructed not by providing a connec- 
tion means such as the tether 29 but by connecting the 
outer peripheral edges of the column cover side wall 
portion 27 and the driver side wall portion 28, as shown 
in Fig. 8. 

[0063] Here in the first embodiment, the tether 29 is 
arranged to extend in a band shape transversely of the 
vehicle, in an airbag 26A of Fig. 9, however, the tether 
29 may be so arranged as to extend in a band shape 
longitudinally of the vehicle. Moreover, the number of 
tethers 29 to be an^anged may be adequately set to one 
or more. 

[0064] However, the following working-effects are ob- 
tained when a tether 29D (as referred to Fig. 6) is ar- 
ranged transversely to the vehicle in the vicinity of the 
inflator 21 as In the airiDag 26 of the first embodiment. 
Specifically, the tether 29D plays a role of the gas flow 
regulating member. Moreover, the tether 29D partitions 
the inner space of the airtsag 26 Into the portion (or the 
lower portion) closer to the inflator 21 from the tether 
29D as an upstream side portion 31 of the inflating gas, 
and the portion (or the upper portion) closer to the rear 
end (or the upper end) 26a from the tether 29D in the 
airbag 26 as a downstream side portion 32 of the inflat- 
ing gas. Then, the Inflating gas flows transversely in the 
upstream side portion 31 and flows through gas com- 
munication holes 33 and 33 to the downstream side por- 
tion 32. Therefore, the tether 29D causes the airiDag 26 
being expanded and inflated to rise, while being trans- 
versely extended, along the column cover lower surface 
9a. Here, the gas communication holes 33 are the clear- 
ances which are arranged between the left and right 
ends of the tether 29D and the left and right edges 26c 
and 26d of the airbag 26. 

[0065] In order to retain the generally plate shape of 
the airisag, tethers for partially connecting the peripheral 
walls opposed to each other in the thickness direction 
of the airiDag may be fomned by sewing or adhering. As 
in an airtaag 36 shown in Fig. 10, joint portions 39 may 
be fonned as the connection means by adhering a col- 
umn cover side wail portion 37 and a driver side wall 
portion 38 partially to each other. Moreover, the connec- 
tion means may also be constructed by hollow-weaving 
the airbag and by jointing the peripheral walls opposed 
in the thickness direction to each other. 
[0066] In the airbag 26 of the embodiment, moreover, 
the longitudinal length LU of the upper side cloth 27 of 
the airbag 26 is set shorter than the longitudinal length 
LD of the lower side cloth 28 opposed In the thickness 
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direction to the upper side cloth 27. Therefore, the air- 
bag 26 being expanded and inflated is curved upward 
at its upper end (or rear end) 26a, so that it easily ex- 
tends close to the side of the column cover lower surface 
9a. As a result, the airbag 26 goes more smoothly into 
the narrow clearance between the column cover lower 
surface 9a and the Icnee of the driver. 
[0067] Here, the construction may be modified as an 
airbag 46 shown in Figs. 11 and 1 2, in case the longitu- 
dinal length of the upper side peripheral wall is set short- 
er than the longitudinal length of the lower side counter- 
part opposed to the former in the thickness direction in 
order for the airbag to expand and inflate closely along 
the column cover lower surface 9a. In this airbag 46, a 
column cover side wall portion 47 and a driver side wall 
portion 48 of an identical shape are sewn at their periph- 
eral edges by using a sewing thread 30, and a tuck 49 
is then fornied at a part of the column cover side wall 
portion 47 by using the sewing thread 30. The tucked 
portion 49a of the tuck 49 may be fomried either on the 
inner peripheral side of the airbag 46 or on the outer 
peripheral side of the airbag 46, as parenthesized. Here, 
the number of tucks 49 to be an-anged should not be 
limited to one, but two tucks may be arranged in the lon- 
gitudinal direction, as in an airtag 56 shown in Figs. 13 
and 14. Moreover, three or more tucks 49 may be ar- 
ranged. If the number of tucks 49 to be arranged is thus 
Increased, the longitudinal length of the peripheral wall 
(or the upper side cloth / column cover side wail portion) 
47 on the upper side after completion of the Inflation can 
be easily made shorter than that of the peripheral wall 
(or the lower side cloth / driver side wall portion) 48 on 
the lower side. If a plurality of tucks 49 are arranged in 
the longitudinal direction , moreover, the length of the pe- 
ripheral wall 47 on the upper side can be shortened 
evenly. 

[0068] The construction may also be modified Into an 
airbag 66, as shown in Figs. 15 and 16. In this airbag 
66, a length adjusting cloth 69 is so jointed at the front 
and rear end portions to the outer peripheral side of the 
column cover side wall portion 67 by using the sewing 
thread 30 or the like as to shorten the longitudinal length 
of the wall portion 67. In the airbag 66, therefore, the 
wall portion 67 is pulled when completing the inflation 
by the adjusting cloth 69 so that the longitudinal length 
of the wall portion 67 is made shorter than a driver side 
wall portion 68. In this airtag 66, the longitudinal length 
of the column cover side wall portion 67 can be easily 
made shorter as compared with the aforementioned air- 
bag 56 having a plurality of tucks 49. 
[0069] Alternatively, the construction may also be 
modified into an airbag 76, as shown in Fig. 17. This 
airbag 76 is hollow-woven so that the number of weav- 
ing yarns (warps and wefts) may be larger in a column 
cover side wall portion 77 than in a driver side wall por- 
tion 78. In this airbag 76 being expanded and inflated, 
the column cover side wall portion 77 is harder to ex- 
tend. After completion of the Inflation, therefore, the lon- 



gitudinal length of the wall portion 77 Is shorter than the 
driver side wail portion 78. Here in this alriDag 76, there 
is an'anged a joint portion 79 for jointing the peripheral 
walls to each other. This joint portion 79 is fomned inte- 
5 grally with the airtDag 76 when this alriDag 76 is woven. 
[0070] In the first embodiment, still moreover, there 
has been disclosed the alrisag 26 which has a flat plane 
shape fonned by sewing the column cover side wall por- 
tion 27 and the driver side wall portion 28 in the flatly 
10 expanded state. As shown in Fig. 1 8, however, an airiDag 
86 may be formed solid by jointing a predetermined 
number of such airbag elements as have been cut solid 
to match the inflation completed shape. In the shown 
example, the airiaag 86 is fomried of three alriDag ele- 
15 ments 86a, 86b and 86c: an airiaag element 86a to form 
a column cover side wall portion 87; an airbag element 
86b to form a driver side wall portion 88; and a band- 
shaped airbag element 86c to fonn a connection wall 
portion 89 connecting the peripheral edges of the wall 
portions 87 and 88 to each other. The alriDag 86 Is man- 
ufactured by jointing those airiDag elements 86a, 86b 
and 86c adequately by sewing, adhering or welding, in 
this airiDag 86, the inflation completed shape can be 
fonned solid along the column cover lower surface 9a. 
Therefore, the airbag 86 having completed the expan- 
sion and inflation comes properly close to the side of the 
lower surface 9a of the column cover 9. It is naturally 
desired that this airiDag 86 Is also provided with a tether 
or the like as the connection means for connecting the 
column cover side wall portion 87 and the driver side 
wall portion 88. 

[0071] On the other hand, the first embodiment has 
been described on the case In which the door portion 
16 to be opened at the expanding and inflating time of 
the airiDag 26 Is arranged on the inner side of the lower 
panel 1 3 of the dashboard 1 1 . However, the construction 
may be modified Into an airbag device M2 of a second 
embodiment, as shown in Figs. 19 to 21 . In this airiDag 
device M2, a door portion 16A is disposed at the rear 
end side of the lower panel 1 3 at the back of the airiDag 
26 folded up and housed. This door portion 16A is pro- 
vided with a hinge portion 17A arranged on the lower 
edge side, and a breakable portion 1 6. The hinge portion 
1 7A is arranged generally in a semi-arcuate shape and 
is constructed of an integral hinge. The portion 15 to be 
broken Is breakably thinned and are extended linearly 
upward from the left and right ends of the hinge portion 
1 7A. This door portion 1 6A is opened at the expanding 
and inflating time of the airiDag 26 to break the portions 
1 5 and 1 5 by the push of the airiDag 26 while turning the 
side of the upper edge 16a backward of the vehicle on 
the hinge portion 1 7A. In this door portion 1 6A, the hinge 
portion 17A is fonned generally into a semi-arcuate 
shape. Therefore, the door portion i6A does not open 
fully to the rear side of the vehicle but opens at a small 
angle. In other words, the door portion 16A plays a role 
of a guide plate portion for guiding the airbag 26 being 
expanded and inflated, easily along the column cover 
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lower surface 9a. 

[0072] Moreover, this airbag device M2 is different 
from the first embodiment in that a control unit (or a con- 
trol lever) 7e as the hard portion 7 for both the tilt mech- 
anism and the telescopic mechanism is an^anged on the 5 
left side face of the column cover 9. However, the re- 
maining members are similar to those of the first em- 
bodiment so that their description will be omitted by des- 
ignating them the common reference numerals. 
[0073] In this airbag device M2, too, the airbag 26 
pushes and opens the door portion 1 6A and is expanded 
and inflated while rising from the lower side below the 
column cover 9 along the column cover lower surface 
9a. Moreover, the airbag 26 is fornied into such a gen- 
erally rectangular plate shape as to cover only the sub- is 
stantial lower surface 9a of the column cover 9 when it 
completes the expansion and inflation. Even if the knee 
of the driver is close to the column cover 9 when the 
driver depresses the brake pedal, therefore, the airbag 
26 being expanded and Inflated goes smoothly Into the 20 
clearance between the knee of the driver and the col- 
umn cover lower surface 9a. As a result, the airbag 26 
can protect the knee of the driver properly without inter- 
fering With the knee as in the first embodiment. 
[0074] In the second embodiment, moreover, the 25 
hinge portion 1 7A at the opening time is so arranged at 
the lower end side of the door portion 1 6A that the door 
portion ISA covering the folded airbag 26 may be 
opened downward. In this construction, the door portion 
1 6A is opened from the side of its upper end 1 6a by the 30 
push of the airbag 26 being expanded and inflated. At 
the beginning of opening of the door portion 1 6A, there- 
fore, the airbag 26 being expanded and inflated is pro- 
truded from the upper side of an open area OA of the 
door portion 16A. Specifically, the airbag 26 being ex- 35 
panded and inflated is easily protruded upward. As a 
result, the airbag 26 is smoothly expanded and inflated 
while rising along the side of the column cover lower sur- 
face 9a. 

[0075] On the other hand, in the first and second em- 40 
bodiments, the door portions 16 and 16A are construct- 
ed to play a role of the guide plate portion to guide the 
airbag 26 to expand and Inflate along the column cover 
lower surface 9a. However, as shown in Flg.22, there 
may be disposed a guide plate portion 20 on the lower 
peripheral edge of the opening 1 9c on the vehicle's rear 
side of the peripheral wall portion 1 9a of a case 1 9A for 
guiding the airbag 26 to expand and inflate along the 
column cover lower surface 9a. In the vicinity of the in- 
flator body 22, moreover, there may also be disposed so 
diffusers 25 (as referred to double-dotted lines of Figs. 
3 and 21 ) for regulating the flow of the inflating gas dis- 
charged from the inflator body 22, so that the inflating 
gas may flow along the column cover lower surface 9a. 
[0076] The first and second embodiments are con- 55 
structed such that the airbag 26 expanded and inflated 
covers only the side of the substantial lower surface 9a 
of the column cover 9. However, the airiaag may be con- 



structed as in a knee protecting airiaag device M3 of a 
third embodiment. 

[0077] This knee protecting airbag device M3 Is con- 
structed, as shown in Figs. 23 and 24, such that an air- 
bag 26B expanded and inflated may cover the side of 
the column cover lower surface 9a and the dashboard 
11 near the column cover 9. At an upper panel 12A of 
the dashboard 11 to be covered with the airiDag 26B, 
moreover, there is arranged a key cylinder 61 which is 
located on the right side of the column cover 9. At a por- 
tion of a lower panel 1 3A of the dashboard 1 1 to be cov- 
ered with the airbag 26B, on the other hand, there is 
arranged a paridng brake release lever 62 which is lo- 
cated on the left side of the column cover 9. These por- 
tions fonn a hard portion 60 of the dashboard 1 1 . More- 
over, the airiDag 26B to be expanded and inflated is pro- 
vided like the airi&ag 26 with the body portion 26g and 
the cover portions 26e and 26f. The body portion 26g 
covers the side of the lower surface 9a of the column 
cover 9. The cover portion 26e covers the area from the 
lower face side to the vicinity of the rear face side of the 
key cylinder 61 . The cover portion 26f covers the area 
from the lower face side to the rear face side of the re- 
lease lever 62. The key cylinder 61 is also made hard 
of a metal block. 

[0078] Here, the airiDag 26B is fonned as in the first 
embodiment into a generally rectangular plate shape by 
arranging a plurality of tethers 29 similar to those of the 
first embodiment therein. Moreover, the remaining por- 
tions of the upper panel 12A and the lower panel 13A 
or the constructions of the case 19 and the inflator 21 
are similar to those of the first embodiment. Therefore, 
the description of those portions will be omitted by des- 
ignating them the same reference numerals as those of 
the first embodiment. On the left side face of the column 
cover 9, on the other hand, the control unit (or the control 
lever) 7e for both the tilt mechanism and the telescopic 
mechanism fonning the hard portion 7 is arranged as 
an accessory of the steering column 3. Moreover, the 
mounting process of this airiDag device M3 on the vehi- 
cle is similar to that of the first embodiment. 
[0079] In this airiDag device M3 of the third embodi- 
ment, the airbag 26B is expanded and inflated while ris- 
ing upward from the lower side below the column cover 
9 along the column cover lower surface 9a to the vicinity 
of the rear end 9d. 

[0080] The airbag 26B having completed the expan- 
sion and inflation covers not only the column cover lower 
surface 9a but also a part of the dashboard 11 near the 
column cover 9. In short, the airisag 26B covers the side 
of the column cover lower surface 9a over a wide range. 
Therefore, the airbag 26B protects a wider range than 
the airiDag 26. In other words, the airiDag 26B protects 
the knee of the driver effectively over a wide range. Es- 
pecially in the third embodiment, the key cylinder 61 and 
the release lever 62 to fonm the hard portion 60 are cov- 
ered with the cover portions 26e and 26f even if they are 
arranged In the upper panel 12A and the lower panel 
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13A. Therefore, the alrbag 26B can protect the knee of 
the driver properly from the members 61 and 62 forming 
the hard portion 60. 

[0081] l\^oreover, the alrbag 26B takes such a gener- 
ally rectangular plate shape after completing the infla- 
tion as covers the lower surface 9a of the column cover 
9. Even if the knee of the driver is close to the column 
cover 9 In the state where the driver depresses the brake 
pedal, therefore, the airbag 26B being expanded and 
inflated goes smoothly between the knee of the driver 
and the column cover lower surface 9a. Moreover, the 
airbag 26B having completed the expansion and infla- 
tion protects the knee of the driver properly preventing 
the knee from interfering with the column cover 9. 
[0082] In this airbag 26B, too, of course, the tethers 
29 are used to connect the peripheral wails opposed in 
the thickness direction of the airbag 26B to each other. 
Therefore, the airbag 26B having completed the Inflation 
can easily keep the generally plate shape and is easily 
arranged In the nan-ow space between the column cover 
lower surface 9a and the knee of the driver [\/loreover, 
this airbag 268 is also provided, by the tethers 29, with 
a plurality of connection portions for connecting the pe- 
ripheral walls to each other. Therefore, the airbag 26B 
to be expanded and inflated is formed more easily in its 
entirety into the piate shape. 

[0083] Here, this airbag 26B may also be constructed 
to cover not only the key cylinder 61 and the release 
lever 62 and the hard portion 60 exposed or protruded 
from the dashboard 11 , but also the portions near the 
column cover 9 where the rigid parts are arranged in the 
dashboard 11 . Specifically, the airbag 26B may be con- 
structed to cover not only the hard portion 7 of the col- 
umn cover 9 or the hard portion 60 of the dashboard 1 1 , 
as seen from the outside, but also the hard area includ- 
ing the hard portions arranged within the column cover 
9 or the dashboard 1 1 . 

[0084] Moreover, this airbag 26B may also be so con- 
structed by using the joint portions 39 or 79, the tuck 49 
or the length adjusting cloth 69, or by jointing solid cut 
materials as to extend along the column cover lower sur- 
face 9a. 

[0085] Here will be described a knee protecting airbag 
device M4 of a fourth embodiment, as shown In Figs. 25 
to 27. This airbag device M4 is arranged below the steer- 
ing column 3 and below the side of the lower surface 
108a of a column cover 108. This airbag device M4 Is 
constructed to include: a folded airbag 136; an inflator 
131 for feeding the inflating gas to the airbag 136; and 
a case 1 29 housing the airbag 1 36 and the inflator 1 31 . 
[0086] The column cover 108 Is made of a synthetic 
resin generally into a shape of a square cylinder, and 
covers the steering column 3 below a steering wheel 1 . 
And the column cover 1 08 is arranged along the axial 
direction ofthe steering column 3. Like the column cover 
9 of the first to third embodiment, the column cover 1 08 
is arranged at such a backward rising Inclination as to 
have its upper end 1 08b on the side of the lower surface 



108a arranged on the vehicle's rear side and its lower 
end 108c on the side of the lower surface 108a arranged 
on the vehicle's front side. Moreover, the lower surface 
1 08a of the column cover 1 08 Is fomned like the column 
5 cover lower surface 9a to have a generally rectangular 
shape and is curved to rise backward in the longitudinal 
direction of the vehicle. 

[0087] The steering column 3 Is provided as Its acces- 
sories with: a key cylinder 118 for locking the steering 

10 of the steering wheel 1 ; a tilt mechanism control unit (or 
a control lever) 119; and a telescopic mechanism control 
unit (or a control lever) 120. These parts 118, 119 and 
120 are exposed or protmded from the column cover 
1 08. The key cylinder 1 1 8 made of a metal block is ar- 

is ranged on the righthand side face of the column cover 
1 08, and a cover portion 1 08e is protruded in a generally 
halved f rusto-conical shape from the column cover 1 08 
to cover the key cylinder 11 8. The tilt mechanism control 
lever 1 1 9 Is arranged on the lefthand side of the column 

20 cover 1 08, and the telescopic mechanism control lever 
120 is so arranged as is protruded from a through hole 
1 0Sd on the left edge side of the column cover lower 
surface 1 08a. 

[0088] In the case of the fourth embodiment, those 
25 key cylinder 118, tilt mechanism control lever 119 and 
telescopic mechanism control lever 120 construct the 
hard portion 7 on the side of the column cover 1 08. This 
hard portion 7 is covered thick with the airbag 136. The 
portion of the column cover 1 08 other than the hard por- 
30 tlon 7 constructs a non-hard portion 25. This non-hard 
portion 25 Is covered less thick with a general portion 
141 of the airbag 136 than the hard portion 7. 
[0089] The steering column 3 is constructed, as In the 
first to third embodiments, to Include the main shaft 4 
35 connected to the steering wheel 1 , and the column tube 
5 covering the main shaft 4. 

[0090] The case 129 is made of a sheet metal and 
constructed, like the cases 19 and 19A of the first to third 
embodiments, to include a peripheral wall portion 129a 

40 of a generally perpendicular cylinder shape, and a bot- 
tom wall portion 129b having a generally rectangular 
shape and closing the bottom of the peripheral wall por- 
tion 129a. Like the individual embodiments, moreover, 
the case 1 29 Is connected and fixed to an immovable 

45 portion of the column tube 5 by means of the bracket 6 
and is an-anged such that the axial direction of the pe- 
ripheral wall portion 129a extends along the column cov- 
er lower surface 1 08a (or along the axial direction of the 
steering column 3). 

50 [0091] The inflator 131 is constructed to include a cyl- 
inder type body 132 and two bracket portions 133. The 
body 132 is provided with gas discharge ports 1 32a (as 
referred to Fig. 26) for discharging the inflating gas 
therefrom. Like the Individual embodiments, moreover, 

55 the body 1 32 acts in response to an electrk: signal com- 
ing from the predetemnined control unit simultaneously 
with the airbag device for the steering wheels. The 
bracket portions 133 are constructed, like the bracket 
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portions 23 of the first embodiment, to include retaining 
rings 1 33a made of a sheet metal and capable of clamp- 
ing the body 132, and bolts 133b protruded from the re- 
taining rings 133a. This inflator 131 is also enveloped in 
the airbag 1 36 after assembling the bracl<et portions 1 33 
with the body 1 32. Then, the bolts 1 33b protruded from 
the airbag 1 36 are inserted into the case 1 29 and is fas- 
tened to the bracket 6 by using nuts 134, so that the 
inflator 131 is mounted and fixed on the braclcet 6 to- 
gether with the alitag 136 and the case 129. 
[0092] The airbag 136 housed in the case 129 Is 
housed below the steering column 3 and within a lower 
panel 112. This lower panel 1 1 2 is arranged on the lower 
side of an dashboard 110 covering the column cover 
1 08. On the side of the column cover lower surface 1 08a 
of the lower panel 112, there Is arranged a peripheral 
edge portion 113 which has a generally halved square 
cylinder shape. A clearance S is formed between the 
peripheral edge portion 113 and the peripheral edge of 
the column cover lower surface 1 08a. In the interior side 
of the peripheral edge portion 113 on the vehicle's front 
side, there Is arranged a flat-shaped door portion 114 to 
cover the rear side of the airbag 136 folded up and 
housed. At the boundary portion between the lower 
edge side of the door portion 114 and the lower panel 
112, there is arranged a hinge portion 1 1 5 which is made 
of an integral hinge. 

[0093] Like the door portion 16 of the first embodi- 
ment, this door portion 1 1 4 is so opened when the airtaag 
136 is expanded and inflated that its upper edge 114a 
is turned on the hinge portion 115 to the vehicular rear 
side by the push of the airbag 136. The hinge portion 
115 Is curved along the peripheral edge portion 113. 
Therefore, the door portion 114 does not open fully to 
the vehicular rear side but opens at a small angle. As a 
result, this door portion 114 plays a role of a guide plate 
portion for guiding the airbag 136 to inflate and expand 
easily along the column cover lower surface 1 08a. Here, 
the column cover 1 08 is covered on its upper face side 
with an upper panel 111 of the dashboard 110. 
[0094] The airiDag 136 is formed of a flexible woven 
fabric of polyester, polyamideorthe like, and takes such 
a generally rectangular plate shape when it completes 
the expansion and Inflation as to cover the side of the 
lower surface 1 08a of the column cover 1 08. In the case 
of the embodiment, the airiaag 136 has a peripheral wall 
constructed, as shown in Figs. 29 to 31 , to include a col- 
umn cover side wall 137 on the upper face side and a 
driver's side wait 138 on the lower face side, and these 
walls 1 37 and 1 38 are opposed in the thickness direction 
to each other. 

[0095] As shown in Fig. 27, moreover, the airiDag 1 36 
having completed the expansion and inflation covers al- 
most the whole area of only the side of the substantial 
column cover lower surface 108a from the upper end 
108b including the portion of the through hole 108d to 
the lower end 108c. The alrtaag 136 is fonned in such a 
transverse width that the side of Its upper end 1 08b cov- 
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ers a wider range than the column cover 108 itself. 
Therefore, the alrtaag 136 covers the area from the por- 
tion 108e of the key cylinder 118 as the hard portion 7 
to the tilt mechanism control lever 119 as the hard por- 
5 tion 7. 

[0098] As shown in Figs. 27 to 31 , moreover, the air- 
bag 136 is made thicker in a portion 143 (including thick 
portions 1 43a. 1 43b and 1 43c) for covering the key cyl- 
inder 118. the tilt mechanism control lever 119 and the 

10 telescopic mechanism control lever 1 20, that is, the hard 
portion 7 on the side of the column cover 108. Specifi- 
cally, the thick portion 1 43 has a larger vertical thickness 
t1 (as referred to Fig. 31) than the thickness tO of the 
general portion 141 for covering the remaining non-hard 

IS portion 25. 

[0097] In the case of the embodiment, these thickness 
sizes are set by a plurality of (or three in the embodi- 
ment) tethers 139 (i.e., 139a, 139b and 139c). These 
tethers 139 (139a, 139b and 139c) connect the column 

20 cover side wall portion 1 37 and the driver side wall por- 
tion 1 38 partially to each other by using a sewing thread 
1 40. These tethers 1 39 (1 39a, 1 39b and 1 39c) positively 
provide the airiDag 136 with the thin portions with re- 
duced thk:kness. On the contrary, the tethers 1 39 (1 39a, 

25 1 39b and 1 39c) provide the thick portions 1 43 with larg- 
er thickness by leaving the remaining portion thick. The 
tethers 139a and 139b are an-anged in tandem In the 
longitudinal direction of the vehicle at the transverse 
center of the airbag 1 36 and closer to the right side face 

30 of the column cover 1 08. The tether 1 39c is arranged in 
the longitudinal direction at the side of the lower end 
1 08c closer to the left side face of the column cover 1 08. 
These tethers 139 arrange the thick portion 143a for 
covering the portion of the key cylinder 1 1 8 on the side 

35 of a right edge 136d on the side of the rear end 1 36a of 
the airiDag 136, the thick portion 143b for covering the 
portion of the tilt mechanism control lever 119 on the 
side of a left edge 1 36c on the side of the rear end 1 36a 
of the airbag 1 36, and the thick portion 1 43c for covering 

40 the portion of the telescopic mechanism control lever 
1 20 in the intemnediate portion of the front and rear ends 
1 36b and 1 36a closer to the left side. 
[0098] In the airbag 1 36 of the fourth embodiment, like 
the airiDag 26 of the first embodiment, the longitudinal 

45 length in the vicinity of the transverse center of the col- 
umn cover side wall portion 137 is set shorter than the 
longitudinal length of the corresponding driver side wall 
portion 1 38. By this construction, the column cover side 
wall portion 137 of the airiDag 136 being expanded and 

50 inflated extends closely along the backward rising curve 
of the column cover lower surface 1 08a. In the column 
cover side wall portion 1 37 on the side of the front end 
(or lower end) 1 36b of the air bag 1 36, there are formed 
through holes 137a for Inserting the individual bolts 

55 133b of the inflator 131 thereinto, 

[0099] Here will be described howto mount the airiDag 
device M4 on the vehicle. Like the first embodiment, first 
of all, the airiDag 1 36 is folded up while having the inflator 
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131 packaged therein. Here, the Individual bolts 133b 
of the inf lator 1 31 are protojded from the through holes 
137a. Not-shown action signal inputting lead wires ex- 
tending from the inf lator body 1 32 are led out from pre- 
detennlned not-shown holes of the alrbag 136. 
[01 00] Moreover, the airbag 1 36 is wrapped, after be- 
ing folded up, with not-shown breakable wrapping film, 
and the individual bolts 1 33b are protruded out from the 
case 1 29 through the wrapping film. Then, the individual 
bolts 133b thus protruded are assembled with not- 
shown spring nuts of a thin plate, and the folded airbag 
136 and the inf lator 131 are housed in the case 129. 
[0101] Here, the folding method of the airbag 136 is 
similar to that of the airbag 26 of the first embodiment. 
Specifically, from the state in which the column cover 
side wall portion 1 37 and the driver side wall portion 1 38 
are overlapped and expanded flat, both the left and right 
edges 136c and 136d are folded back to the center on 
the side of the column cover side wall portion 1 37. Then, 
the airbag 136 is folded, as shown In Fig. 25, to roll up 
the side of its rear end (or upper end) 1 36a to the upper 
face side or the column cover side wall portion 1 37. 
[0102] The not-shown lead wires extending from the 
inf lator body 132 are led out from the wrapping film and 
the not-shown through holes of the case. 
[0103] Subsequently, the airbag device M4 housed in 
the case 129 is mounted on the vehicle by fixing itself 
on the bracket 6 by means of the nuts 134, connecting 
the not-shown lead wires with the control circuit, and by 
mounting the dashboard 110 on the vehtele. 
[0104] If a predetermined electric signal is inputted to 
the inf lator body 132 after the airbag device M4 was 
mounted on the vehicle, the inflating gas is discharged 
from the gas discharge ports 132a. The airbag 136 is 
then Inflated to break the not-shown wrapping film to 
push and open the door portion 114 of the lower panel 
1 1 2, so that it is expanded and inflated while rising along 
the column cover lower surface 108a. 
[0105] Moreover, the airbag 136 having completed 
the expansion and inflation Is fornied into a generally 
plate shape, as shown in Figs. 27 and 28, to cover only 
the side of the substantial column cover lower surface 
108a. Like the first embodiment, therefore, the airbag 
136 can minimize Its capacity without deteriorating the 
protection perfomnance of the knee K of the driver, so 
that the time period required for completing the expan- 
sion and Inflation is shortened. Moreover, since the air- 
bag 1 36 takes such a generally plate shape when com- 
pleting the inflation as covers only the lower surface 
1 08a of the column cover 1 08, the expanded and Inflat- 
ed airbag 1 36 Is smoothly an^anged in the nan^ow space 
between the knee K of the driver and the column cover 
lower surface 1 08a. Moreover, the minimum capacity of 
the airbag 1 36 helps downsize the airbag device M4 in- 
cluding the inf lator 131 for feeding the inflating gas to 
the airtag 136, thereby to mount the airbag device M4 
easily on the vehicle without interference with the sur- 
rounding parts. 
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[0106] In the fourth embodiment, moreover, the air- 
bag 1 36 covers the key cylinder 1 1 8, the tilt mechanism 
control lever 113 and the telescopic mechanism control 
lever 1 20 with its thick portions 1 43 (I.e. , 1 43a, 1 43b and 
5 143c) which has large thickness. Therefore, even If the 
knee K including the leg L of the driver, which would oth- 
erwise interfere with the hard portion 7 (i.e., 118, 119 
and 1 20), is retrained by the thick portion 1 43 (i.e. , 1 43a, 
143b and 143c) of the airbag 136 having high cushion- 
10 ability so that the knee K of the driver is properly pro- 
tected. 

[0107] Especially, the airbag 136 is not thickened as 
a whole, but only the portion 1 43 to cover the hard por- 
tion 7 is set thicker than the remaining general portion 
141 to cover the non-hard portion 25. In other words, 
the remaining general portion 141 can be thinned as 
much as possible. Therefore, the airbag 136 can mini- 
mize the capacity when completing the inflation and can 
shorten the time period from the action start to the com- 
pletion of the expansion and Inflation. Moreover, the air- 
bag 136 can be made compact when housed. Because 
of this compactness, the airbag 1 36 is naturally and eas- 
ily expanded and inflated and arranged in the narrow 
space between the column cover 108 and the knee K. 
[0108] In the fourth embodiment, moreover, the set- 
ting of the thickness of the airbag 136 is adjusted by the 
tethers 1 39 which connect the peripheral walls opposed 
in the thickness direction, i.e., thecolumn coverslde wall 
portion 1 37 and the driver side wall portion 138 to each 
other. With this construction, the portions 141 and 143 
having different thickness are easily fonned in the airbag 

136 by connecting the column cover side wall portion 

1 37 and the driver side wall portion 1 38 partially to each 
other. Moreover, it is easy to position the thick portions 
143 in the airbag 136 as well. 
[0109] When connecting the peripheral walls mutual- 
ly, moreover, a plurality of connection portions may be 
arranged in the airbag 136. Then, the airbag 136 to be 
expanded and inflated is more easily formed in its en- 
tirety Into a plate shape, and the thick portions 143 is 
easily provided at the predetennined positions. 
[01 1 0] Here, the airbag 1 36 should not be limited only 
tocoveringthickly the hard portion 7 (e.g., 118, 11 9 and 
120) exposed or protruded from the column cover 108, 
as in the embodiment. If such rigid accessories (e.g., a 
tilt motor to be used in an electric tilt mechanism) are 
arranged in the column cover 1 08 while being complete- 
ly covered with the column cover 1 08, the arranged por- 
tion may be covered as the hard area together with the 
hard portion 7 with the thick portions 143 of the alrisag 
136. 

[0111] The fourth embodiment Is constructed such 
that the airbag 136 expanded and inflated covers the 
lower side of the hard portion 7 (e.g., 1 1 8, 1 20 and 1 1 9) 
on the side of the substantial lower surtace 1 08a of the 
column cover 1 08. As shown In Figs. 32 to 34, however, 
the construction may be modified into a knee protecting 
airbag device M5 of a fifth embodiment. 
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[01 12] This knee protecting airbag device M5 is con- 
structed such that an airbag 136A expanded and inflat- 
ed covers a hard portion 117 an-anged in the dashboard 
1 1 0 near a colunnn cover 1 08A. In a portion of an upper 
panel 1 1 1 A of the dashboard 1 1 0 to be covered with the 
airbag 136A, there is arranged a key cylinder 118A be- 
longing to the hard portion 117. This key cylinder 118A 
is arranged at a portion of the upper panel 1 1 1 A on the 
right side of the coiunrin cover 108A. At the boundary 
portion between the upper panel 1 1 1 A and a lower panel 
1 1 2A of the dashboard 1 1 0 to be covered with the airbag 
136A, there is arranged a parking brake release lever 
1 22 belonging to the hard portion 1 1 7. This release lever 
122 Is arranged on the left side of the colunnn cover 
108A. On the left side face of the column cover 108A, 
there is arranged a control lever 121 for the electric tilt/ 
telescopic mechanism as belongs to the hard portion 7. 
[0113] Moreover, the airbag 136A to be expanded and 
inflated is constructed to include a body portion 136e 
and cover portions 136f and 136g. The body portion 
136e covers the side of the lower surface 1 08a of the 
column cover 108A, The cover portion 136f covers the 
key cylinder 118A from the lower face side to the rear 
face side. The cover portion 136g covers the release 
lever 1 22 from the lower face side to the rear face side. 
A part of the body portion 1 36e to cover the control lever 
121 and the cover portions 136f and 1 3 6g are construct- 
ed as the thick portion 143. The thick portion 143 is 
made thicker than the remaining general portion 141 . 
[0114] As in the fourth embodiment, this airbag 136A 
is constructed into a generally rectangular plate shape 
and has a plurality of tethers 139 arranged therein for 
connecting the column cover side wall portion 137 and 
the driver side wall portion 138 partially to each other. 
The thick portion 143 Is fomied by these tethers 139. 
The constructions of the remaining portions of the upper 
panel 1 1 1 A and the lower panel 1 1 2A, or the case 1 29 
and the inflator 131 are similar to those of the fourth em- 
bodiment. The description of those portions will be omit- 
ted by designating them the same reference numerals 
as those of the fourth embodiment. Moreover, the 
mounting process of this airbag device M5 on the vehi- 
cle is similar to that of the fourth embodiment. 
[0115] In this airbag device M5 of the fifth embodi- 
ment, too, at the action time, the airbag 1 36A Is expand- 
ed and inflated while rising along the column cover lower 
surface 1 08a from the lower side below the column cov- 
er 108A. Like the third embodiment, the airbag 136A 
having completed the expansion and inflation covers not 
only the column cover lower surface 1 08a but also a part 
of the dashboard 110 near the column cover 108A. in 
other words, the airbag 1 36A covers the side of the col- 
umn cover lowersurface 1 08a over a wide range. There- 
fore, the airbag 1 36A protects a wider area than the air- 
bag 136. In other words, the airbag 136A protects the 
knee of the driver effectively over the wide range. In the 
fifth embodiment, moreover, even if the key cylinder 
1 1 8A and the release lever 1 22 fonning the hard portion 



1 1 7 are arranged in the upper panel 1 1 1 A and the lower 
panel 112A, this hard portion 117 Is covered with the 
cover portions 136f and 136g. Therefore, the airbag 
136A protects the knee of the driver properly from the 
s members 1 1 8A and 1 22 forming the hard portion 1 1 7. 
[0116] As in the third and fourth embodiments, more- 
over, the airbag 136A takes, when completing the Infla- 
tion, a generally rectangular plate shape capable of cov- 
ering the side of the lower surface 108a of the column 
cover 1 08A. Even If the driver depresses the brake ped- 
al to bring the knee close to the column cover 108A, 
therefore, the airbag 136A to be expanded and inflated 
goes smoothly Into the clearance between the knee of 
the driver and the column cover lower surface 108a. 
Therefore, the airbag 136A having completed the ex- 
pansion and inflation protects the knee properly while 
keeping the knee of the driver away from the column 
cover 108 A. 

[01 17] It is natural that this airbag 1 36A also connects 
the peripheral walls opposed In the thickness direction 
of the airbag 136A partially to each other, by using the 
tethers 1 39. Therefore, the airbag 136A having complet- 
ed the inflation easily keeps a generally plate shape and 
thus is arranged in the narrow space between the col- 
umn cover lower surface 1 08a and the knee of the driver. 
In this airbag 136A, moreover, the connection portions 
for connecting the peripheral walls mutually are ar- 
ranged at a plurality of positions by the tethers 139. 
Therefore, the airbag 1 36 A to be expanded and inflated 
Is more easily fomied In its entirety Into the plate shape. 
[0118] Especially in the airbag 136A of the fifth em- 
bodiment, unlike the third embodiment, the hard portion 
7(121) arranged in the column cover 1 08A and the hard 
portion 117 (118A and 122) arranged in the dashboard 
1 1 0 are covered with the thick portions 1 43 of the airbag 
136A, which has large thickness. Therefore, the knee K 
of the driver including the leg L, which would interfere 
with the hard portion 117 and the hard portion 7, is re- 
strained by the thick portions 143 having high cushion- 
ing action of the airbag 136A so that the knee K of the 
driver is properly protected. 

[0119] Like the airbag 136 of the fourth embodiment, 
of course, the airbag 1 36A is not thickened in its entirety 
but is made thicker only at the portions 143 to cover the 
hard portions 117 than at the remaining general portion 
141 to cover the non-hard portion 25. In other words, 
the remaining general portion 141 can be thinned as 
much as possible. Therefore, this airt)ag 1 36A can make 
the capacity as small and compact as possible on com- 
pleting the inflation so as to shorten the time period from 
the action start to the completion of the expansion and 
Inflation. Moreover, the airbag 136A takes a compact 
shape also when housed. Because of this compact 
shape, the airbag 1 36A is easily expanded and inflated 
and arranged in the nan^ow space between the column 
cover 1 08A and the knee K. 

[01 20] In this airbag 1 36A, too, the thick portions 1 43 
may cover not only the key cylinder 118A and the re- 
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lease lever 122 and the hard portions 117 exposed or 
protruded from the dashboard 11 0 but also the portions 
where the rigid parts are arranged in the dashboard 1 1 0 
near the column cover 1 08A. Specifically, the airbag 
1 36A may be constructed to cover not only the hard por- 
tion 7 of the column cover 1 08A or the hard portions 1 1 7 
of the dashboard 1 1 0, as seen from the outside, but also 
the externally invisible hard area including the hard por- 
tions an^anged inside of the column cover 1 08A and the 
dashboard 110, with the thick portions. 
[0121] Here in the fourth and fifth embodiments, the 
tethers 139 for fonning the thick portions 143 are ar- 
ranged in the band shape in the longitudinal direction of 
the vehicle, but may also be an^anged in the band shape 
in the transverse direction of the vehicle considering the 
flow of the inflating gas, As long as the thick portions 
143 are formed, moreover, the number of tethers 139 
may be adequately set to one or more. 
[01 22] in the fourth and fifth embodiments, on the oth- 
er hand, the connection means for connecting the mu- 
tual peripheral walls partially to construct the thick por- 
tions 143 in the airbag 136 and 136A is exemplified by 
the tether 139 fomned by sewing or adhering. However, 
a connection portion fomned by adhering the column 
cover side wall portion 1 37 and the driver side wall por- 
tion 138 partially to connect the peripheral walls them- 
selves of the airbags 136 and 136A may also be em- 
ployed. Moreover, the airbags 136 and 136A may be 
hollow-woven to partially joint the peripheral walls op- 
posed In the thickness direction. 
[0123] Moreover, the airbags 136 and 136A of the 
fourth and fifth embodiments may also be so formed by 
using the joint portion 39 and 79, the tuck 49 or the 
length adjusting cloth 69, as shown in Figs. 10 to 17, or 
by jointing solid cut materials as to extend along the col- 
umn cover lower surface 1 08a. 
[01 24] Here will be described a knee protecting airbag 
device M6 of a sixth embodiment, as shown in Figs. 35 
and 36. Unlike the first to fifth embodiments in which the 
airbag device is arranged within the lower panel, the air- 
bag device M6 is arranged within a column cover 9A 
below the steering column 3. The airbag device M6 is 
constructed to include: an airbag 226; an inflator 221 ; a 
case 21 9 for housing the airbag 226 and the inflator 221 
therein; and an airbag cover 212, 
[01 25] The airbag cover 2 1 2 is fomned integrally with 
the column cover 9A on the lower end side of the column 
cover 9A. In the airbag cover 212, there is arranged a 
door portion 214. This door portion 214 has such a 
breakable portion 215 therearound as has an inverted 
U-shape, as viewed from the Innerside, and has a hinge 
portion 216 of an integral hinge on the lower end side 
thereof. Therefore, the door portion 21 4 is broken at the 
portion 21 5 and opened to turn its upper end 21 4a down- 
ward by the push of the airbag 226. 
[0126] As in the first to fifth embodiments, moreover, 
the case 219 is connected and fixed to an immovable 
portion of the column tube 5 in the steering column 3 by 
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using the bracket 6, the bolts 223b of the inflator 221 , 
and nuts 224. 

[01 27] The case 21 9 is made of a sheet metal and is 
provided with a peripheral wall portion 21 9a of a gener- 
5 ally rectangular cylinder shape, and a bottom wall por- 
tion 219b of a generally rectangular shape for closing 
the peripheral wall portion 219a at the upper front side 
of the vehicle. The peripheral wall portion 219a has an 
opening 219c on the lower rear side of the vehicle. 
10 [0128] As in the foregoing embodiments, the inflator 
221 includes a cylinder type body 222 and two bracket 
portions 223 and 223, as shown in Figs. 35, 37 and 38. 
The body 222 Is provided with gas discharge ports 222a 
for discharging the inflating gas. Moreover, the body 222 
^5 acts simultaneously with a not-shown airbag device 
mounted on the steering wheel 1 . Each bracket portion 
223 is composed of a retaining ring 223a of a metal 
sheet capable of clamping the body 222, and the bolt 
223b protmded from the retaining ring 223a. The inflator 
221 is fomied by assembling the bracket portions 223 
and 223 with the body 222 and is housed in the case 
21 9 while being enveloped in the airbag 226. Moreover, 
the inflator 221 is fastened and fixed to the case 21 9 by 
fastening the nuts 224 onto the Individual bolts 223b pro- 
truded from the case 21 9. The not-shown lead wires are 
connected with the body 222. 

[0129] The airbag 226 is fonned of a flexible cloth of 
polyester, polyamide or the like. The airiDag 226 takes, 
when completing the expansion and inflation, a gener- 
ally rectangular plate shape capable of covering the low- 
er surface 9a of the column cover 9A, as shown in Figs. 
35 to 38. Moreover, the airbag 226 is extended to both 
the left and right sides of the column cover 9A thereby 
to cover the lower surface side of the area from the vi- 
cinity of the lower portion of the upper panel 1 2A to the 
lower panel 13A. 

[0130] In this airbag 226, moreover, the upper side is 
made thicker into a thick portion 232 for covering a hard 
area HA than the remaining general portion 231 . In this 
hard area HA, there are arranged the key cylinder 1 1 8A, 
the tlit/telescopic control lever 121 and the parking brake 
release lever 122, all of which have hard parts or por- 
tions. The control lever 121 is arranged on the left side 
face of the column cover 9A. The key cylinder 118A is 
arranged in the vicinity of the boundary between the up- 
per panel 1 2A and the lower panel 1 3A on the right side 
of the column cover 9A. The release lever 122 is ar- 
ranged in the vicinity of the boundary between the upper 
panel 12A and the lower panel 13A on the left side of 
the column cover 9A. 

[0131] On the other hand, the airbag 226 is construct- 
ed such that the peripheral wall includes an upper face 
side column cover side wall portion 227 and a lower face 
side driver side wall portion 228 opposed in the thick- 
ness direction to each other. On the side of the lower 
end 226b of the column cover side wall portion 227, 
there are fonned through holes 227a for inserting the 
individual bolts 223b of the inflator 221 thereinto. 
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[0132] In the airbag 226, as shown in Fig. 38, there 
are arranged a plurality of (or two in the ennbodiment) 
tethers 229 which act as a connection means for con- 
necting the column cover side wall portion 227 and the 
driver side wall portion 228 to each other so as to keep 5 
the thickness generally constant to retain the generally 
plate shape. The tethers 229 (229U and 229D) are 
fomned of a flexible material like the airbag 226, of a 
band shape whose width is arranged in the thickness 
direction of the airbag 226. These tethers 229U and 
229D are vertically arranged generally in parallel with 
the transverse direction of the vehicle. 
[0133] Moreover, the connection portion Ud of the 
tether 229U of the upper side (or the rear side of the 
vehicle) to the driver side wall portion 228 Is arranged 
on the lower side of the thick portion 232, as shown in 
Fig. 38. This connection portion Ud of the tether 229U 
with the driver side wall portion 228 is located on the 
lower side (or the upstream side of the inflating gas G, 
I.e., the side closerto the inflator 221) than a connection 
portion Uc of the tether 229U to the column cover side 
wall portion 227. Specifically, the connection portion Ud 
is arranged at a position to the inflator 221 and distant 
from the thick portion 232 with respect to such a position 
Ue on the side of the driver side wall portion 228 as is 
opposed to the connection portion Uc in the thickness 
direction of the airbag 226. 

[0134] At the expanding and inflating time of the air- 
bag 226, therefore, the thick portion 232 arranged on 
the upper side of the tether 229U Is set as thick as pos- 
sible compared with the general portion 231 (as referred 
to Fig. 40). In the case of the embodiment, the general 
portion 231 is located below the tether 229U, and is con- 
structed of the portion of the airbag 226 between the 
tethers 229U and 229D and the portion of the airbag 226 
on the side of the inflator 221 below the tether 229D. 
Specifically, in the case of the embodiment, the general 
portion 231 Is located in the upperstream side of the in- 
flating gas G than the thick portion 232. 
[0135] IHere in the case of the embodiment, the ca- 
pacity of the thick portion 232 is set such that the driver 
side wall portion 228 of the thick portion 232 may be 
arranged as a smooth curve from the lower side with no 
undulation before it interferes with the knee K even if the 
thick portion 232 come into a recess 2. Here, this recess 
2 Is fonned upward from the vicinity of the rear end 9d 
of the column cover lower surface 9a to a lower cover 
1 a at the center of the steering wheel 1 . 
[01 36] On the other hand, the tether 229D on the low- 
er side is arranged In the alrt^ag 226, as shown in Fig. 
40, at a position where the airbag 226 releases at the 
expanding and inflating time from the airbag housing 
portion (or the case 219) to a free space on the inner 
side of the vehicle and at a position near the housing 
position. 

[0137] Here, the tether 229D plays a role of the gas 
flow regulating member, too. Specifically, the tether 
229D has its left and right end portions 229a and 229b 
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arranged apart from the left and right edges 226c and 
226d of the airbag 226. Therefore, gas communication 
holes 233 and 233 are arranged individually between 
the end portions 229a and 229b and the edges 226c 
and 226d. Thus, the Inflating gas G flows leftward and 
rightward while being regulated by the tether 229D, and 
then flows to the upper side through the gas communi- 
cation holes 233 and 233. 

[0138] Here will bedescribed howto mountthe airbag 
device M6 of the sixth embodiment on the vehicle. First 
of all, the airbag 226 is folded up while housing the in- 
flator 221 therein. Here, the individual bolts 223b of the 
inflator 221 are protruded from the through holes 227a. 
Moreover, the not-shown lead wires extending from the 
inflator body 222 are led out from the predetennined not- 
shown insertion holes of the airbag 226. 
[01 39] Moreover, the airbag 226 is folded up, as in the 
foregoing embodiments, through a longitudinal folding 
step and a subsequent transverse folding step, as will 
be described hereinafter. In the longitudinal folding step, 
the column cover side wall portion 227 and the driver 
side wall portion 228 are expanded flat at first while be- 
ing overlapped, as shown in Fig. 39A. Then, both left 
and right edges 226c and 226d are folded in a bellows 
shape to the side of the column cover side wall portion 
227, as shown in Figs. 39B and 39C. After this, the fold- 
ed portions are folded back and placed on the driver side 
wall portion 228 on the rear side of the vehicle so that 
the width may become substantially equal to the trans- 
verse width of the case 21 9, as shown In Fig. 39D. Thus, 
the longitudinal folding step is completed. 
[01 40] In the transverse folding step, as shown in Fig. 
39E, the airtDag 226 is folded by rolling from an upper 
end 226a and rolled on the side of the column cover side 
wall portion 227. Thus, the transverse folding step Is 
completed. 

[0141] After folded, the airbag 226 is wrapped in a not- 
shown breakable wrapping film, and the individual bolts 
223b are protruded from the wrapping film. Then, the 
airbag 226 and the inflator 221 are housed in the case 
219, and the individual bolts 223b are protruded from 
the case 21 9 so that not-shown spring nuts are attached 
to the individual bolts 223b protruded. As a result, there 
is formed the airbag assembly SA which is made by as- 
sembling the airbag 226, the inflator 221 and the case 
219 integrally. 

[0142] Here, the not-shown lead wires extending from 
the inflator body 222 are led out from the wrapping film 
and the not-shown through holes of the case 219. 
[0143] Moreover, the airbag assembly SA can be 
mounted on the vehicle if it is connected to the bracket 
6 by using the nuts 224. Here, the not-shown lead wires 
are connected with the control circuit. Moreover, the air- 
bag device M6 can be mounted on the vehicle if the col- 
umn cover 9A is mounted on the vehicle. 
[01 44] If a predetermined electric signal is inputted to 
the inflator body 222 after the airbag device M6 was 
mounted on the vehble, moreover, the inflating gas is 
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discharged from the gas discharge ports 222a. Then, 
the airbag 226 is inflated to break the not>shown wrap- 
ping film and to push and open the door portion 214 of 
the airbag cover 212 so that it is expanded and inflated 
while rising along the column cover lower surface 9a. 
As shown in Fig. 40, moreover, the airbag 226 expanded 
and inflated protects the knee K of the driver D from the 
hard area HA. 

[0145] In this airbag device M6 of the sixth embodi* 
ment, the airbag 226 having completed the expansion 
and inflation covers not only the side of the lower surface 
9a of the column cover 9A but also the hard area HA 
with the thick portion 232. Therefore, the knee K of the 
driver D, which would otherwise interfere with the hard 
area HA, is retrained by the thick portion 232 of the air- 
bag 226 having high cushioning action, so that the air- 
bag 226 protects the knee K of the driver D properly. 
Naturally, the airbag 226 covers at least the side of the 
lower surface 9a of the column cover 9A protruded to 
the side of the driver D, so that It can also protect the 
knee K of the driver D from the column cover 9A. 
[0146] Moreover, the airbag 226 is not made thick all 
over the area but is made thicker only at the thick portion 
232 for covering the hard area HA than the remaining 
general portion 231. Therefore, the airbag 226 can 
make the capacity as small and compact as possible at 
the Inflation completed time thereby to shorten the time 
period from the action start to the completion of the ex- 
pansion and inflation. Moreover, the airbag 226 makes 
the housed shape compact. Therefore, the minimum ca- 
pacity of the airbag 226 of this construction helps ar- 
range the expanded and inflated airbag 226 easily in the 
narrow space between the column cover 9A and the 
knee K. 

[0147] Moreover, this airbag 226 Is also fomied into a 
generally plate shape when it completes the inflation. 
Even if the knee K of the driver D Is brought close to the 
column cover 9A when the driver D depresses the brake 
pedal, therefore, the airbag 226 being expanded and in- 
flated is smoothly an^anged in the narrow space be- 
tween the knee K of the driver D and the column cover 
lower surface 9a. In this airbag 226, too, the column cov- 
er side wall portion 227 and the driver side wall portion 
228, as opposed in the thickness direction, are partially 
connected to each other. Therefore, the airbag 226 can 
retain the generally plate shape easily when it com- 
pletes the Inflation. Moreover, the airbag 226 can be 
easily provided with the portions 231 and 232 of different 
thicknesses and can position the thick portion 232 eas- 
ily. 

[0148] In this airbag 226, too, the wall portions 227 
and 228 are connected at more than one portions by the 
tethers 229 so that the generally plate shape of the en- 
tire airbag 226 having completed the expansion and in- 
flation is easily retained. 

[0149] In the airbag 226 of the sixth embodiment, still 
moreover, the tether 229U near the thick portion 232 ar- 
ranges the connection portion Ud to the driver side wall 
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portion 228 at a longer distance from the thick portion 
232 than such a position Ue on the side of the driver 
side wall portion 228 as is opposed In the thickness di- 
rection of the airbag 226 to the connection portion Uc to 
5 the column coversidewall portion 228. In the expanded 
thick portion 232, therefore, the wall portion 228 on the 
driver's side is likely to inflate more than the wall portion 
227 on the column cover. As a result, this airbag 226 
can easily enlarge the capacity and thickness of the 
10 thick portion 232, even if the tether 229U is an-anged 
near the thick portion 232. 

[0150] In this airbag 226, moreover, the thick portion 
232 Is an^anged closer to the side of the upper end 226a 
or the downstream side of the inflating gas G than the 
general portion 231 . In the course of the expansion and 
inflation, therefore, the inflow of the inflating gas G to 
the thick portion 232 is low, although the thick portion 
232 would result in becoming thicker than the general 
portion 231 when completing the inflation. In this airbag 
226, therefore, the thick portion 232 is smoothly ar- 
ranged, before it completes the expansion and Inflation, 
between the knee K of the driver D and the hard area 
HA, and then is Inflated. 

[0151] Here in the airbag 226 having completed the 
expansion and Inflation, the general portion 231 to be 
arranged In front of the leg L below the knee of the driver 
D is regulated In the thickness by the tethers 229U and 
229D. Therefore, the airbag 226 having completed the 
expansion and inflation does not press the leg L more 
than necessary. 

[0152] In the sixth embodiment, the axial direction of 
the peripheral wall portion 219a of the case 219 to the 
side of the opening 21 9c Is oriented obliquely downward 
to the back, not along the steering column 3 or the col- 
umn cover tower surface 9a. At the initial stage of the 
expansion and inflation of the airbag 226, therefore, the 
rolled portion is liable to protrude obliquely downward 
with respect to the generally horizontal direction to the 
rear side of the vehicle. 

[0153] However, the door portion 214 of the airbag 
cover 212 is opened downward from the side of the up- 
per end 214a when opened by the push of the airbag 
226 being expanded and Inflated. Therefore, the airbag 
226 being expanded and inflated is protruded at the in- 
itial opening stage of the door portion 214 from the upper 
side (or the rear side of the vehicle) of the open area OA 
of the door portion 214. In other words, the airbag 226 
being expanded and inflated is easily protmded upward. 
In the transverse folding step, moreover, the airbag 226 
itself is folded to roll the upper end 226a to the side of 
the column cover side wall portion 227. Therefore, the 
airbag 226 rises smoothly along the column cover lower 
surface 9a as It Is unrolled In the subsequent expanded 
and inflated course. In the subsequent expanded and 
inflated course, therefore, the airbag 226 goes smoothly 
into the narrow space between the knee K of the driver 
D and the column cover lower surface 9a. 
[01 54] The sixth embodiment has been described on 
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the case in which the airbag device M6 is arranged with- 
in the column cover 9A. However, it may be arranged 
within a lower panel 13B, as a knee protecting airbag 
device M7 shown in Figs. 41 and 42. 
[0155] The knee protecting airtag device M7 of the 
seventh embodiment is different from the sixth embod- 
iment in the following points. First of alt, a case 21 9A is 
formed by extending a flange portion 21 9d an-anged in 
the peripheral edge of the opening 219c, in the trans- 
verse direction. This flange portion 21 9d is fixed on the 
frame portions FC and FR of the vehicle by means of 
bolts. These frame portions FC and FR are arranged on 
both the left and right sides of the steering column 3. 
[0156] In this airbag device M7, moreover, the airbag 
cover 212 to cover the case opening 21 9c is fomied in 
the lower panel 13B itself. 

[0157] In this airbag device M7, moreover, the hard 
area HA is arranged on the upper side of the column 
cover 9. In the hard area HA, more specifically, there 
are arranged the key cylinder 118 and tllt/telescopic 
mechanism control lever 121 which have hard parts 
and/or members. The key cylinder 118 is arranged on 
the right side face of the column cover 9, and the control 
lever 1 21 is arranged on the left side face of the column 
cover 9. 

[0158] This airbag device M7 is different only in the 
aforementioned points and is similar In the remaining 
parts and structures to the sixth embodiment. The iden- 
tical portions are designated by the common reference 
numerals. Moreover, this airbag device M7 makes ac- 
tions similar to those of the sixth embodiment thereby 
to provide the working-effects similar to those of the 
sixth embodiment. 

[01 59] Here in the seventh embodiment, there may be 
employed an airbag 226A (as referred to triple-dotted 
lines of Fig. 42) with reduced transverse size from the 
airbag 226. What is done on this airbag 226A is to re- 
duce the transverse size of the airi^ag 226, and the air- 
bag 226A is provided therein with the tethers 229U and 
229D as the airbag 226. The airi^ag 226A is constructed 
to cover the hard area HA an'anged only in the column 
cover 9 with the thick portion 232 and to cover only the 
side of the column cover lower surface 9a. Naturally, this 
airbag 226A can be used In the case where the airisag 
device M6 of the sixth embodiment Is an^anged within 
the column cover 9 shown in Fig. 42. On the contrary, 
the airiaag device M7 of the seventh embodiment may 
be mounted in the vehicle in which the key cylinder 1 1 BA 
or the like Is arranged in the dashboard 11 shown in Fig. 
36. 

[01 60] Here will be described a knee protecting airbag 
device M8 of an eighth embodiment shown in Figs. 43 
to 45. This airiDag device M8 is held on a holding plate 
317 which acts as a holding member arranged below 
the column cover 9. The airbag device I\/I8 is constructed 
to include: an airi^ag 326 housed below the steering col- 
umn 3; the inflator21 for feeding the inflating gas to the 
airiaag 326; and a case 31 9 for housing the airbag 326 
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and the inflator 21 therein. Moreover, the airbag device 
M8 Is so mounted on the holding plate 31 7 as arranges 
the case 319 on the vehicle's front side of the holding 
plate 317. 

5 [0161] The case 31 9 Is made of a sheet metal and is 
provided with a peripheral wall portion 319a of a gener- 
ally rectangular cylinder shape, and a bottom wall por- 
tion 319b of a generally rectangular shape for closing 
the peripheral wall portion 319a on the front side of the 
10 vehicle. In the case 319, moreover, a flange portion 
31 9d fonned on the peripheral edge of an opening 31 9c 
of the peripheral wall portion 31 9a Is mounted and fixed 
on the holding plate 317 by means of bolts or the like. 
[0162] The holding plate 31 7 is made of a sheet metal 
and is an'anged below the column cover 9, as shown in 
Fig. 45. Moreover, the holding plate 317 is fixed on the 
individual frame portions FC and FR of the vehicle ar- 
ranged on the left and right side thereof, by means of 
bolts. More specifically, the holding plate 317 is ar- 
ranged on the lower side of the dashboard 1 1 for cover- 
ing the column cover 9, as shown in Figs. 43 to 45. More- 
over, the holding plate 317 is covered on its vehicular 
Inner side with a lower panel 13C on the lower side of 
the dashboard 11 . The lower panel 130 plays a role of 
an airbag cover 312, too. In the holding plate 31 7, there 
is formed an opening 317a to communteate with the 
opening 31 9c of the case 31 9. 
[0163] The airbag cover 31 2 is provided with door por- 
tions 314 (314A and 314B) of generally rectangular 
plate shape, which are opened Into the vehicle compart- 
ment by the push of the airbag 326 being expanded and 
inflated. These door portions 314 are formed integrally 
with the airtDag cover 312 and are provided therearound 
with a thinned portion 313 to be broken, as shown in 
Figs. 44 and 45. This portion 313 is fonned generally 
into an H-shape, as seen from the inner side of the ve- 
hicle. Of the door portions 314, the door portion 31 4A 
on the upper side of the vehicle has a hinge portion 315 
arranged on the upper edge side, and the door portion 
3148 on the lower side of the vehicle has a hinge portion 
315 arranged on the lower edge side. Moreover, the in- 
dividual door portions 31 4A and 3148 are opened up- 
ward and downward of the vehicle, respectively. Here, 
the door portions 31 4A and 3148 are vertically opened 
in the embodiment but may be modified to be trans- 
versely opened. Altematively, the door portion may be 
composed of a single piece by arranging the portion 315 
In an inverted U-shape, as seen from the inner side of 
the vehicle. 

[0164] The airbag 326 Is fonned of a flexible cloth of 
polyester, polyamide or the like. Moreover, this airbag 
326 is equipped with a column cover side wall portion 
331 and a driver side wall portion 332, as shown in Figs. 
46 and 47 and takes, when completing the expansion 
and inflation, a generally rectangular plate shape ex- 
tending in the vertical direction. On the lower side of the 
column cover side wall portion 331 , there is an'anged a 
mounting portion 330 for housing and mounting the in- 
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flator 21 . At the time of the expansion and inflation of 
the airbag 326, the mounting portion 330 is to be left In 
the case 319. and the body portion 327 of the airbag 
326 other than the mounting portion 330 is to protrude 
from the case 31 9 of the housing portion. In the mount- 
ing portion 330, there are formed through holes 330a for 
inserting the bolts 23b of the Inflator 21 thereinto. 
[01 65] In the case of the eighth embodiment, moreo- 
ver, this body portion 327 is constructed to include an 
upper portion 328 and a lower portion 329. The upper 
portion 328 is so expanded upward as to cover from the 
case 319 acting as the housing portion to the side of the 
lower surface 9a of the column cover 9, thereby to pro- 
tect the area from the upper side of the knee to the vi- 
cinity of the thigh of the driver D. The lower portion 329 
is so expanded downward as to cover from the case 3 1 9 
acting as the housing portion to the inner side of the air- 
bag cover 31 2 thereby to protect the area from the lower 
side of the knee to the vicinity of the leg of the driver D. 
Here, the upper portion 328 of the airbag 326 covers, at 
the time of completion of the expansion and inflation, 
the area from the peripheral edge of the opening 317a 
of the holding plate 31 7 to the vicinity of the upper end 
(or rear end) 9d of the lower surface 9a of the column 
cover 9. The upper portion 328 also covers the lower 
side of the tilt/telescopic mechanism control lever 7e as 
the hard portion 7, as arranged on the left side face of 
the column cover 9. Moreover, the left and right portions 
near the upper end 328a of the airbag 326 covers the 
lower portions of the l<ey cylinder 61 and the parking 
brake release lever 62 as the hard portion 60 arranged 
in the dashboard 1 1 . This airbag 326 is rolled individually 
at the upper portion 328 and the lower portion 329, as 
shown in Figs. 43 and 44, and is housed in the case 31 9. 
[0166] In the upper portion 328, as shown in Figs. 46 
and 47, there are arranged a plurality of tethers 333 
which act as connection means for connecting the col- 
umn cover side wall portion 331 and the driver side wall 
portion 332 to each other so as to keep the thickness 
constant at the time of the expansion and inflation. In 
the case of the embodiment, the airiDag 326 is provided 
with two tethers 333D and 333U. These tethers 333D 
and 333U are arranged to keep the thickness of the up- 
per portion 328 constant at the time of the expansion 
and Inflation so that the upper portion 328 being expand- 
ed and inflated may go smoothly into the clearance be- 
tween the knee K of the driver D and the column cover 
lower surface 9a. The tether 333U Is arranged from the 
center of the upper portion 328 to the vicinity of the upper 
end 328a and generally at the transverse center and ex- 
tends vertically to the vehicle. 

[01 67] The tether 333D Is an^anged near the mounting 
portion 330 in the upper portion 328 and generally in 
parallel with the transverse direction of the vehicle. This 
tether 333D plays a role to partition the Inner space of 
the body portion 327 of the airbag 326 into an upstream 
portion 327c and a downstream portion 327d of the in- 
flating gas G. Specifically, the tether 333D divides the 



body portion 327 into the upstream portion 327c on the 
lower side and the downstream portion 327d on the up- 
per side. Moreover, the tether 333D plays a role of the 
gas flow regulating member. Specifically, the left and 

5 right end portions 333a and 333b of the tether 333D are 
arranged apart from the left and right edges 327a and 
327b of the body portion 327. Therefore, gas communi- 
cation holes 327e and 327e are formed individually be- 
tween the end portions 333a and 333b and the edges 

10 327a and 327b. Thus, the inflating gas G is so regulated 
by the tether 333D as to flow to the left and right sides 
in the upstream portion 327c and then flows through the 
gas communication holes 327e and 327e to the down- 
stream portion 327d. IVIoreover, the tether 333D is ar- 

15 ranged in the body portion 327 of the airbag 326 at such 
a position as leaves the airiDag housed portion (or the 
case 31 9) for the free space of the vehicle compartment 
at the time of expansion and inflation, but near the 
housed portion. 

20 [01 68] Here will be described howto mount the airbag 
device M8 on the vehicle. First of all, the airiDag 326 Is 
folded up while housing the inflator 21 therein. Here, the 
bolts 23b of the Inflator 21 are individually protruded 
from the through holes 330a. Moreover, not-shown lead 

25 vvires extending from the body 22 are led out from pre- 
detemnined not-shown insertion holes of the airbag 326. 
[01 69] The airbag 326 is folded up through a longitu- 
dinal folding step and a subsequent transverse folding 
step. At the longitudinal folding step, the column cover 

30 side wall portion 331 and the driver side wall portion 332 
are expanded flat at first while being overiapped, as 
shown in Fig. 48A. Then, both the left and right edges 
327a and 327b are folded In a rolled shape to the side 
of the column cover side wall portion 331 , as shown in 

35 Fig. 48B. After this, the rolled portions are placed on the 
driver side wall portion 332 on the rear side of the vehicle 
and are folded up to a width substantially equal to the 
transverse width of the case 31 9, as shown in Fig. 48C. 
Thus, the longitudinal folding step is completed. 

40 [01 70] At the transverse folding step, as shown in Fig. 
48D, the upper portion 328 is folded from the upper end 
328a in a rolling manner on the side of the column cover 
side wall portion 331 , and the lower portion 329 is folded 
from the lower end 329a in a rolling manner on the side 

45 of the column cover side wall portion 331. Thus, the 
transverse folding step is completed. 
[0171] After folded, the airiDag 326 is wrapped In a not- 
shown breakable wrapping film, and the individual bolts 
23b are protruded through the wrapping film from the 

so case 319. Then, the nuts 24 are fastened on the pro- 
truded Individual bolts 23b to house the airbag 326 and 
the Inflator 21 in the case 319, thereby to make the air- 
bag assembly SA. Here, the not-shown lead wires ex- 
tending from the inflator body 22 are led out from the 

55 wrapping film and not-shown through holes of the case 
319. 

[0172] Then, the airiDag assembly SA is fixed on the 
holding plate 31 7 by using the flange portion 31 9d. After 
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this, both the transverse ends of the holding plate 317 
are fixed on the franfie portions FC and FR, respectively, 
as arranged on the left and right of the vehicle by means 
of bolts. Then, the not-shown lead wires are connected 
with the control circuit, and the upper panel 1 2A and the 5 
lower panel 13C (or the airbag cover 312) of the dash- 
board 11 are mounted on the vehicle. Thus, the airbag 
device M8 can be mounted on the vehicle, as shown In 
Fig. 43. 

[0173] If a predetermined electric signal Is inputted to 
the inftator body 22 after the airbag device M8 was 
mounted on the vehicle, the Inflating gas G is discharged 
from ttie gas discharge ports 22a. Then, the airbag 326 
is inflated, as shown in Figs. 49 and 50, to break the not- 
shown wrapping film and to push and open the door por- 
tions 314 (31 4A and 31 4B) of the airbag cover 312 so 
that the upper portion 328 and the lower portion 329 are 
expanded and inflated upward and downward, along the 
column cover lower surface 9a and the surface of the 
airbag cover 312, respectively. 
[0174] In this eighth embodiment, when the airbag 
326 is expanded and Inflated, its upper portion 328 is 
expanded upward from the case 31 9 as the housing por- 
tion and Is arranged, and the lower portion 329 is ex- 
panded downward from the case 319 as the housing 
portion and is arranged. Therefore, when the airbag 326 
completes the expansion and Inflation, as shown In Fig. 
51 , its upper portion 328 cushions the area from the up- 
per portion of the knee K of the driver D to the vicinity 
of the thigh T against the lower surface 9a of the column 
cover 9 and the lower side near the control lever 7e, the 
key cylinder 61 and the release lever 62, and its lower 
portion 329 cushions the area from the lower portion of 
the knee K of the driver D to the vicinity of the leg L 
against the lower panel 13C and the column cover lower 
surface 9a. As a result, the airbag 326 expanded and 
inflated protects the knee K of the driver D properly over 
the wide range. 

[01 75] When the airbag 326 is expanded and inflated, 
the vicinity of the boundary between the upper portion 

328 and the lower portion in the body portion 327 is once 
protruded to the rear side of the vehicle. However, the 
upper portion 328 and the lower portion 329 are individ- 
ually folded In the rolled shape. At the time of the ex- 
pansion and inflation, therefore, as shown in Figs. 49 
and 50, while unrolling, the upper portion 328 expands 
and inflates with Its upper end 328a ascending along the 
column cover lower surface 9a, and the lower portion 

329 expands and inflates with its lower end 329a de- 
scending along the surface of the airbag cover 312. As 
a result, the airbag 326 is restrained from protruding to- 
ward the knee K and putting a pressure on the knee K 
of the driver D. Moreover, the airbag 326 of the embod- 
iment can be smoothly expanded while being unrolled, 
even if it comes into contact with the knee K of the driver 
D. 

[01 76] In the airbag 326 of the eighth embodiment, on 
the other hand, the left and right edges 327a and 327b 



38 

of the body portion 327 are rolled to the front side of the 
vehicle. At the time of the expansion and inflation, there- 
fore, the upper portion 328 and the lower portion 329 
are expanded to the left and right sides while being un- 
rolled transversely, too. 

[01 77] In the eighth embodiment, moreover, the tether 
333D is arranged near the mounting portion 330 In the 
upper portion 328 and generally in parallel with the 
transverse direction of the vehicle. Into the upper portion 
328, on the other hand, there flows the inflating gas G 
from the gas communication holes 327e near the left 
and right ends 333a and 333b of the tether 333D. At the 
beginning of the inflation, therefore, the upper portion 
328 is inflated and expanded to the left and right sides. 
As a result, the eighth embodiment can further suppress 
the protrusion of the airbag 326 toward the knee K. 
[0178] In the eighth embodiment, on the other hand, 
the holding plate 317 made of a sheet metal and fixing 
the case 319 is fixed at both transverse ends on the 
frame portions FC and FR, as arranged on the left and 
right thereof. Therefore, the airbag device M8 is stably 
held on the frame portions FC and FR. Moreover, the 
airbag 326 having completed the expansion and Infla- 
tion is also stably supported by the holding plate 317. 
Without considering these points, the construction may 
also be modified to eliminate the holding plate 317. As 
shown by double-dotted lines in Fig. 52, more specifi- 
cally, the case 31 9 maybe connected to and fixed to an 
Immovable portion of the column tube 5 of the steering 
column 3, by using the bracket 6. Naturally, the con- 
struction may also be modified such that the case 319 
is fixed on both the bracket 6 and the holding plate 31 7. 
With this construction, the case 31 9 is fixed at two por- 
tions, i.e., the bracket 6 and the holding plate 317. 
Therefore, the airbag device M8 Is more stably held. 
[0179] In the eighth embodiment, still moreover, the 
peripheral wall portion 31 9a of the case 31 9 has its axial 
direction O generally in parallel with that of the steering 
column 3. When the airbag 326 is protruded along the 
column cover lower surface 9a to the rear side of the 
vehicle, therefore, the airbag (especially its upper por- 
tion 328) goes smoothly into the clearance between the 
column cover 9 and the knee K of the driver D. As a 
resu It, the airbag 326 can protect the vicinity of the upper 
portion of the knee K of the driver D more properly 
[0180] On the other hand, the airbag may be exem- 
plified by an airbag 336 shown in Figs. 53 and 54. This 
airbag 336 is provided, like the aforementioned airbag 
326, with a body portion 337 and a mounting portion 
340, and the body portion 337 Is provided with an upper 
portion 338 and a lower portion 339. In the mounting 
portion 340, there are formed through holes 340a for In- 
serting the bolts 23b of the inflator 21 thereinto. In the 
airbag 336, moreover, there is arranged a commutator 
cloth 344 acting as the gas flow regulating member. This 
commutator cloth 344 is fonned into such a generally 
cylindrical shape as to cover the outer periphery of the 
inflator 21 . In the commutator cloth 344, moreover, there 
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are arranged openings 344a and 344a on the two trans- 
verse sides of the vehicle. In this airbag 336, an up- 
stream portion 345 for the Inflating gas G Is arranged 
near the commutator cloth 344, and downstream por- 
tions 346 for the inflating gas G are an-anged at two por- 
tions, that is, on the upper side of the commutator cloth 
344 in the upper portion 338 and on the lower side of 
the commutator cloth 344 in the lower portion 339. 
[01 81 ] In the upper portion 338 and the lower portion 
339, on the other hand, there are individually arranged 
tethers 343 (343D and 343U) for connecting a column 
cover side wall portion 341 and a driver side wall portion 
342 to each other. The Individual tethers 343 are ar- 
ranged at the transverse center and along the vertical 
direction of the vehicle. 

[0182] This airbag 336 is also folded tike the airbag 
326 and is housed in the case 319. When the airbag 336 
is expanded and inflated, moreover, the inflating gas G 
to be discharged from the inflator 21 flows to both the 
left and right sides from the openings 344a and 344a of 
the commutator cloth 344, as shown in Fig. 53. There- 
fore, the inflating gas G from the inflator 21 is prevented 
from flowing directly into the upper portion 338 and the 
lower portion 339. Then, the inflating gas G flows from 
the sides of the left and right edges 337a and 337b of 
the body portion 337 to the upper end 338a of the upper 
portion 338 and to the lower end 339a of the lower por- 
tion 339. As a result, the upper and lower portions 338 
and 339 are expanded and inflated while the vicinity of 
the commutator cloth 344 of the body portion 337 being 
expanded transversely. At the beginning of the inflation, 
more specifically, the upper portion 338 and the lower 
portion 339 are expanded and Inflated enlarging the 
width in the transverse direction without protruding to 
the driver D, so that the thigh T, the knee K and the leg 
L of the driver D are protected properly. 



Claims 

1. A knee protecting airbag device for protecting the 
knee of a driver with an airbag to be expanded and 
inflated by an inflating gas let in, wherein: 



2. A knee protecting airbag device as set forth in Claim 
1 , wherein: 

a hard portion is formed on the lower surface 
of said column cover; and 
said airbag having completed the expansion 
and inflation is constructed to cover said hard 



portion. 

3. A knee protecting airbag device as set forth in Claim 
2, wherein said hard portion is formed of a key cyl- 

5 inder arranged on the side face of said column cov- 
er. 

4. A knee protecting airbag device as set forth In Claim 

2, wherein said airbag is constructed to set the por- 
10 tion for covering said hard portion thicker than the 
remaining general portion. 

5. A knee protecting airbag device as set forth in Claim 
1 , wherein the thickness of said airbag is set by par- 
tially connecting peripheral walls as opposed to 
each other In the thickness direction. 

6. A knee protecting airbag device as set forth in Claim 
5, wherein said connection portions are arranged at 
a plurality of positions In said airbag. 

7. A knee protecting airbag device for protecting the 
knee of a driver with an airisag to be expanded and 
inflated by an inflating gas let in, wherein: 

said airiDag is constructed to take such a gen- 
erally plate shape when completing the expan- 
sion and inflation as covers the lower surface 
of a column cover and at least a hard portion in 
the vicinity of said column cover. 

8. A knee protecting airbag device as set forth in Claim 
7, wherein said hard portion is defined by an ar- 
ranged position of a key cylinder. 

9. A knee protecting airiDag device as set forth In Claim 
7, wherein said airisag is constructed to set the por- 
tion for covering said hard portion thicker than the 
remaining general portion. 

10. A knee protecting airbag device as set forth in Claim 
7, wherein the thickness of said airisag is set by par- 
tially connecting peripheral walls, as opposed to 
each other in the thickness direction. 

11. A knee protecting airt^ag device as set forth in Claim 
10, wherein said connection portions are arranged 
at a plurality of positions in said airi^ag. 

12. A knee protecting airiDag device for protecting the 
knee of a driver with an airiDag to be expanded and 
inflated by an inflating gas let in, wherein: 

said airbag is constructed to take such a shape 
when completing the expansion and inflation as 
covers at least the lower surface of a column 
cover covering a steering column; and 
the portion for covering a hard area Is set thick- 



said airi3ag takes such a generally plate shape 45 
when completing the expansion and inflation as 
covers only the substantial lower surface of a 
column cover covering a steering column; and 
said airiDag is folded and housed below said 
steering column. so 
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erthan the remaining general portion. 

13. A l<nee protecting airbag device as setforth in Clainn 
12, wherein said hard portion is defined by the ar- 
ranged position of at least a l<ey cylinder on or near 5 
said colunnn cover. 

1 4. A knee protecting airbag device as set forth In Claim 
12, wherein: 

10 

said airbag has a generally plate shape; and 
the thici<ness of said airbag is set by partially 
connecting peripheral walls, as opposed to 
each other in the thickness direction. 

15 

15. A knee protecting airbag device as setforth In Claim 
14, wherein said connection portions are arranged 
at a plurality of positions in said airbag. 

16. A knee protecting airbag device as setforth in Claim 20 
14, wherein: 

said peripheral walls are constructed to include 
a column cover side wall portion and a driver 
side wall portion opposed to each other; 25 
said connection portion is formed by connect- 
ing a band-shaped tether to said column cover 
side wall portion and said driver side wall por- 
tion opposed; and 

said tether arranges the joint portion to said 30 
driver side wall portion, at a position which is 
more distant from the portion covering said 
hard area than such a position on the driver's 
side wall as opposed from the joint portion to 
said column cover side wall portion , In the thick- 35 
ness direction of said airbag. 

17. A knee protecting airbag device as setforth in Claim 
12, wherein the portion covering said hard area is 
arranged closer to the downstream side of said in- 40 
fiating gas than said general portion. 

18. A knee protecting airbag device for protecting the 
knee of a driver with an airbag to be expanded and 
Inflated by an inflating gas let in, wherein: 45 

said airbag Is folded and housed on the lower 
side of a steering column and is constructed to 
include: an upper portion to be expanded up- 
ward from the housed portion of said airbag to so 
cover at least the lower surface of said column 
cover covering said steering column; and a low- 
er portion to be expanded downward from the 
housed portion of said airbag at the time of the 
expansion and inflation. 55 
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